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PKEFACE. 



Tms book is designed to prepare the pupil to meet the demands of 
actual life. It is itself copious in exainples of a great yariety of forms, 
and largely of a practical character ; and the accompanying Key con- 
tams a set of Dictation Exercises, adapted to every important topio 
treated in the book, to be used at the discretion of the teacher, by 
means of vhich the amount of practice may be increased almost indef- 
initely. 

AH that the book contains is written for the pupil ; and if he will 
learn it understandingly, he may master the principles of arithmetic 
with but little aid from the teacher. 

In the arrangement of subjects, that order has been adopted which 
experience has shown to be the best for all classes of learners. Some 
subjects, of little importance, have been briefly treated ; others have 
been transferred to the Appendix. Should any subject, as Duodeci- 
mals, Circulating Decimals, or Average of Accounts, or any examples 
prove too difficult for the younger scholar, they can be omitted tiU the 
book is reviewed. 

Answers are given to the examples, so far as is necessary to assure 
the pupil that he understands the principles ; but every important prin- 
ciple is likewise tested by examples having no answers in the book. 
The answers not contained in the book may be found in the Key, 
from which they can easily be transferred to the blaok-board> if the 
teacher prefers to have them placed before his pupils. 

To determine the adaptation of a text-book to school purposes, it 

(3) 



4 PBEFACE. 

must be used in the school-room. This treatise has ahready been suc- 
cessfully tested by this standard, since its general character has been 
determined by the actual demands of a large grammar school, at pres- 
ent and for several years in the charge of the undersigned, and since 
it is largely illustrated by examples which have been repeatedly em- 
ployed to familiarize students inth the principles they here exemplify. 
Its practical character is fully certified by the testimony of many of its 
students, now business men, who practise its methods in the office and 
in the counting-room. 

Though, at the request of the publishers, but one name appears upon 
the titie-page as author, the book is the joint production of the penon 
whose name it bears, and of £. N. L. Walton, former teacher in 
one of the State Normal Schools of Massachusetts ; and whatever mer- 
its or defects the book may be found to possess, may be attributed 
equally to each. 

The authors haye in process of revision " The First Steps in Num- 
bers," which will soon be issued in an attractive form, and which will 
«erve as an easy introduction to the study of Arithmetic, 

Our grateful acknowledgments are due to many teachers and business 
men for valuable suggestions, particularly to Wm» J, Bolpe, A. M., 
of Cambridge, for important criticisms while the work was in prepara- 
tion for the press ; to Francis Cogswell, Esq., of Cambridge, for hints 
on methods of Reviews ; and to the teachers of the Oliver Grammar 
School, Lawrence, for their kind assistance in solving and testing 

txamples. 

GEO. A. WALTON. 

Lawbence, Oct. 1, 1864. 
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PUBLISHERS' NOTICE. 



TV^ALTON'S 



7HB 8SEIES COVSISTS OV THBKB BOOKS. TIZ. : 

I. 'FH!^ l?lot:<srlal Pipfsnnx-ar JLritliiiietio. 
IX* mio IntelleotxuU. jflLritlimetlo. 
m* OTlie "^^zltteix Aritli niettc« 

The publishers inrite the attendcHi of Teachers 9nd School Qfficcrs 
to this series of Text-Boc^, confident that on examination they will 
commend themselTCs to erciy practical edocator- Ko other scries, 
in general use, irith. irhich they arc acquainted, com^ises a foil 
coBTse of Arithmetic in Ths£« Books. 

WALTO^TS DICTATION EXERCISES • 

arc sniyplementary to Walton's Series, and aflK>rd a large amoOBt 
of practice in the fuidamcntal rules, and in all the important prac- 
tical applications of arithmetic. They are designed for reviews and 
test exercises, and may he used at any stage of the pupil's progress, 
and in connection irith any series of arithmetics. 



I. Complete the Primary Arithmetic before commencing the 
Intellectual. 

II. Complete the Intellectual Arithmetic to page G3, together 
with written exercises [see foot-notes of Intellectual], before com- 
mencing the Written Arithmetic. 

m. Continue the study of the Intellectual in connection with the 
Written Arithmetic, observing to complete the subjects in the Intel- 
lectual before commencing them in the Written. 

Where Arithmetic is pursued in connection with the other common- 
school studies, Part I. of the above Course should occupy about three 
years, Part IL about one year, and Part III. about four years, m 



ARITHMETIC 



AnTiCLE 1* Arithmetic is the science of numbersi and 
the art of computing by them. 

9m A Unit is one. 

3. A Number is a unit, or a combination of units* 

4* A Conoretey or Denominate ITiimbery is a number 
which is applied to some object or objects ; as, one 3oy, two 
appleSy three slate pencils, four soundi, 

S. An Abstract Number is a number which is not applied 
to any object ; as, one, two, three, 

6« EXEBOISE. 

Name the concrete numbers in the following list : — 

Pour girls ; seven swans ; two ; ten; nine chairs ; five knives ; eight; 

twelve horses ; six mules ; two oxen ; four ; eleven ; seven pond lilies ; 

one; ten; thirteen; nine days; fifteen lessons; two rabbits; six 

bushels. 

* ■ 

Name the abstract numbers in th6 abore. 

7« The fundamental operations of written Arithmetic are 
based upon Notation, and consist of Addition, Subtrac- 
tion, Multiplication, and Division. 

NOTATION AND NUMERATION. 

8« Notation is the art of writing numbers. 
Numeration is the art of reading numbers. 
9. Besides being expressed in wordSf numbers are repre« 

C91 



10 SIMPLE NUMBERS. 

sen ted by leiters Bndjlgures. The method of representing them 
by letters is called the Roman method, because it was used, by 
tlie ancient Romans. The method of representing them by 
Jigure$ is called the Ababic method, because our first knowledge 
of it was obtained from the Arabs. 

Roman Method. 

10. The Roman Method is principally used in writing 
dates, and in numbering chapters and sections of books. 

11* It employs seven capital letters; I representing one; 
V, five ; X, ten ; L, ^ii-^ ; C, one hundred ; D, five hundred ; 
M, one thousand. 

13« By combining these letters in various ways, all num- 
bers may be expressed, the following principles being ob- 
served: — 

(1.) When a letter is repeated, its value is repeated. 

(2.) When a letter is placed before another of greater value, 
its value is to be taken from that of the greater; thus, IV 
denotes four. 

(3.) When a letter is placed after another of greater value, 
its value is to be added to that of the greater; thus, VI de- 
notes six. 

(4.) When a letter is placed between two of greater value, its 
value is to be taken from their united value ; thus, XIX denotes 
nineteen. 

(5.) Any letter may be made*to express thousands instead of 
units by placing a dash over it. Thus X denotes ten thousand ; 
D, ^YQ hundred thousand ; M, one thousand thousand, or one 
million. 

13* Table of Roman Notation. 



I denotes 


one. 


V denotes 


five. 


II 


two. 


VI 


six. 


ni 


three. 


VII 


seven. 


IV* 


four. 

* nil is soxnetin 


VIIT 
les used. for four. 


eight. 
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IX * denotes 


nine. 


L denotes 


fifty* 


X 


ten. 


LX 


sixty. 


XI 


eleven. 


T.XX 


seventy. 


XII 


twelve. 


LXXX 


eighty. 


XIII 


thirteen. 


XC 


ninety. 


XIV 


fourteen. 


c 


one hundred. 


XV 


fifteen. 


cc 


two hundred. 


XVI 


sixteen. 


ccc 


three hundred. 


XVII 


seventeen. 


CD 


four hundred. 


XVIU 


eighteen. 


D 


^ve hundred. 


XIX 


nineteen. 


DC 


six hundred. 


XX 


twenty. 


DCC 


seven hundred. 


XXI 


twenty-one. 


DCCC 


eight hundred. 


XXX 


thirty. 


CM 


nine hundred. 


XXXI 


thirty-one. 


M 


one thousand. 


XL 


forty. 


M 


one million. 


XTJ 


forty-one. 


MM 


two million. 



14. Exercises. 
Bead or write in words the following numbers: — 



1. IV. 

2. XL 

3. XIV. 

4. XIX. 

5. XXVT. 

6. XXIX. 

7. XXXVL 

8. XL. 

9. XLV. 

10. XLIX. 

11. LVIIL 



12. LXXL 

13. LXXXIX. 

14. xcvnL 

15. CLV. 

16. CXIX. 

17. CCCXLVn. 

18. CDLXXn. 

19. DCCXLIV. . 

20. MDXCIV. 

21. MDCCCLXIV. 

22. MD. 



15* Write the following in Iloman characters : — 

1. All the numbers from one to twenty, inclusive. 

2. All the numbers from thirty to forty, inclusive. 

3. All the numbers from ninety to one hundred, indusiv*. 

4. One hundred thirty-eight. 



« Villi is sometimes used for mne. 
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5. Threehtmdred twenty-four. 

6. Four hundred forty-nine« 

7. Fire hundred eighty-six. 

8. Seven hundred sixty-seren. 

9. Nine hundred fifty-three. 

10« One thousand four hundred seren. 

11. Fire thousand eight hundred. Ans. VDCOC. 

12. Ten thousand ninety-nine. 

13. One thousand eight hundred sixty-four. 

Arabic Method. 

16» The Arabic Method of representing nnmbers eniploy;> 
ten charaeterSy or figures, as follows : — 

1, 2, 3, 4, 5, 6, 7, 8, 9, 0. 

One, Two, Three, Four, Fire, Six, Seven, Eight, Nine, Zero. 

17* The first nine are called digitSy from the Latin word 
digthiSy 2k finger y it being supposed that the ancients first counted 
by their fingers. They are also called significant figures, be- 
cause they are signs for quantities. The character, 0, called 
zerOj signifies nothing when it stands alone. It is called ti figure 
of place because, in writing numbers, it is used to fill places not 
occupied by other figures. 

Used singlj, these characters can represent only the numbers 
from one to nine ; but combined according to the following prin- 
ciples, they are used io represent all numbers. 

18* The figures which represent simple units are placed at 

'the left of a dot^ called the decimal point (See Art. 23 and 

note.) The first place, therefore, at the left of the decimal 

point is caUed the unit^ place ; thus, 7. is read ^ seven ttnits," or 

** seven." 

Having no single figure to represent ten units, we consider tbe 
collection of ten units as one ten, or a unit of the second order, 
and represent it by the figure 1 put in the tens' place, which is 
the second place ^m the decimal point towards the left ; thus, 
10. represents ten, the zero being used to fill the units' place, 
which would otherwise be vacant. If we have any number of 
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i/en& and units to writ6 together, we put the ilumber of tend in the 
tens' place, and of units in the units' place ; thus, thiUj-six, or 
three tens and six units, is written 86. 

A collection of ten tens is called one hundred^ or a unit of ike 
third order ^ and is represented by 1 in the third or hundreds^ places 
(100.) ; two hundreds are represented by 2 in the hundreds' place, 
(200.) ; three hundreds by 3 in the hundreds' place, (300.) ; etc. 

A collection of ten hundreds is called one thousand^ or, a unit 
of the fourth otder^ and is represented by 1 in the fourth or 
thousands' place (1 000.) ; two thousands are represented by 2 in 
the thousands^ place (2000.) ; etc* 



•^^ 
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7G32. 
The above represents seven thousands, six hundreds, three tens, 
and two units, and is read, " Seven thousand six hundred thirty* 
two." 

Exercises. 

10. Read the following : — 



h 

3. 

4. 
5. 



86. 

132. 

G321. 

7862. 

99. 



0. 

. 8. 

9. 

10. 



428. 
1302. 
6006. 
7801. 

541. 



11. 
12. 
13. 
14. 



9000. 
9090. 
9009. 
8047. 



30. Write in figures,— 

1. One thousand six hundred fbrty-four. 

2. Two thousand eight hundred twenty^ona 

3. Nine hundred nine. 

4. Six thousand two hundred ten. 

5. Eight thousand eight 

6. Five thousand fifty. 

7. Seven thousand seven hundred seventy. 

8. Twenty-nine. 

9. Six hundred two. 
10« Six thousand twenty. 
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Qt.«STiON9.— What h the first place at the left of tlie decimaY 
point called? What i» the aecond pla-ie at the left called ? Thetliird? 
The fourth P How many units make one ten? How many tens make 
one hundred ? How many hundreds make one thousand ? How many 
units make one hundred? How many units make one thousand? 
How many tens make one thousand P What do units of the first 
order represent ? Ans. Simple units. What do units of the second 
order represent? Of the fourth? Of (he third? 

In 7632 how many tens, and what number remains? How many 
hundreds, and what remains ? How many thousands? 

Rekabe. — The number of units of any order is sometimes called a 
/ ^rrn; thus, the terms of S32 are 6 hundreds, 3 tens, and 2 units. 

31. Ndueration Table. 

I . . . I 

I s ^ s .. i .§ I ^ 

ii - il ^ i ^ 'i i is &1 . 

ill -tii Us -^1^ -?! i -3 i| I ^ 
§ g I g s 1 § g ^ § ^ a g s § go g s = ^ 

X^S HhO ffi^H KhB KhS W^P KhP| 

■^ -i -s ■S'S-d 4 44 4 44 44 4 44 4 -d-dts'l 

28 4,96 3', 34 8^, 29 r, 87 6, 32 2, 124 . 

ti ll ft ti it ti li 

g| S} i^ ?« .s» sg s 

33. Tlie _fi/lk place from the decimal point towards the left 
is Ihe ten thottsands' plnce, each ten-thousand being equal to ten 
of the thousands ; the sixth place is tiie hundred thousands' place, 
each hundred thousand being equal to ten Icn-thousands ; and so 
on, each unit of any order being equal to ten units of the order 
immediately preceding. 

■\Ve now see that ihe numJer of units of any order ia expressed 
by the figure, and the order of units by the place which Ihe 
figure occupies ; or, in other words, ihe value represented by any 
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Jijur$ depends upon the figure itself y and upon the place which 
that figure occupies. Thus, 2 in the first place means simply 
two (that is, two units) ; in the second place, it means two tens, 
or twenty ; in the third place, two hundreds. 

S3* Since, by this method of writing numbers, the value 
represented by a significant figure increases as that figure is re- 
moved towards the left, and decreases as it is removed towards 
the right, by a scale of tens, the system is called the Decimal 
System, from the Latin word decem, which signifies ten. 

Note. — The reason for calling the dot (Art. 18) a decimal point must 
now be obvioas. This pomt is not always written, but, when not writ- 
ten, it is always understood. 

24:« By examining the table (Art 21), we find it sep^ 
arated by commas into groups of three places each. These 
groups are called periods, the first period being that of units ; 
the second that of thousands ; the third, millions ; the fourth, 
billions, etc. Thus we have simple units, tens of units, and 
hundreds of units; units, tens, and hundreds of thousands; 
units, tens, and hundreds of millions ; etc 

3S« Exercises on the Table. 

1. Give the names of the fii'st two periods from the decimal point, 
reading them towards the left ; towards the right. Give the names of 
the first three periods in the same way ; of the first four ; five ; six ; 
seven. What is the second period called? third? sixth? seventh? 
fourth? fifth? 

2. In which period are found thousands ? millions ? simple units ? 
trillions? billions? quintillions ? quadrillions? 

d« In which place of what jDcriod are found tens of units ? thou- 
sands ? hundred-thousands ? millions ? hundreds of units ? ten- 
thousands? billions? hundred-millions? ten-billions? ten-millions? 
quadrillions? ten-quintillions ? hundred-billions? hundred-trillions? 
quintillions ? ten-quadrillions ? ten-trillions ? hundred-quadrillions ? 
trillions? hundred-quintillions ? 

4. Name the order of units of each number in paragraph 3. Ans, 
Tens are of the second order, thousands of the fourth order j etc. 

5. What order of units is found in the first place of the second 
period? Ans. Fourth order, or thousands. In the third place of the 
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first |)eriod ? In the second place of the third period ? In €16 third, 
place of ths fourth period? In the first place of the fifth period? In 
the third place of the sixth period? In the second place of the 
seventh period ? In the third place of the third period ? In the first 
place of the seventh period ? In the second place of the fourth pe- 
riod ? In the first place of the sixth period ? 

6. In 6480921 how many tens, and what remains ? Am. 648092 
tens, and 1 unit remaining. How many hundreds, and what remains P 
Ans. 64809 hundreds, and 21 remaining. How many millions, and 
what remains ? thousands ? ten-thousands ? hundred-thousands ? 

36* The names of the periods employed to express numbers 
higher than Quintillions are, in their order from Quintillions, 
Sextillions, Septillions, Octillions, Nonillions, Decillions, Unde- 
eillions, Duodecillions, Tredecillions, Quatuordecillions, Quinde- 
cillions, Sexdecillions, Septendecillions, Octodecillions, Novende- 
<;illions, Vigintillions, etc. 

27 • To read numbers, observe the following 

Rule. — A^mnm^ at the units' place^ point off the number 
into periods of three figures each ; then begin at the left and 
read the figures of each period in order from left to right, giv- 
ingy after all hut the last, the name of the period. 

Exercises* 
SS8. Read or write in words the following : — 



1. 


361. 


13. 


987654321. 


2. 


786. 


14. 


89743208. 


3. 


3261. 


15. 


1122334455. 


4. 


96321. 


16. 


3670980347. 


5. 


9301. 


17. 


9008007006. 


6. 


80021. 


18. 


12400496623. 


7. 


654237. 


19. 


245607000000. 


8. 


9326429. 


20. 


94632748632. 


9. 


9000200. 


21. 


1781006390800. 


10. 


86320029. 


22. 


62876432019623. 


11. 


324867. 


23. 


753248734762869. 


12. 


81402020. 


24. 


943300896402798. 



See Dictation Exercises, Key. 
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29» Name the tem^s in the first exstmple aboye« eommencing with 
units (Art. 20| Remark). Ans, One unit, six tens, three hundreds. 
Name the terms in the second example^ In the third*. la the other 
examples, in their order. 

Read from tlie Table (Art. 21), the number represented by tha first 
six fig^es from the decimal point ; the first eight ; the first tep ; nine ^ 
twelve; fifteen; seventeen; twenty; fourteen; eighteen. 

30. To write numbers, observe the following 

Rule* --^ Beginning with the highest period^ write the figures 

of each period in their order from Uft to rights fUUng vacani 

places with zeros* 

31* Exercises. 

Write the following : — 

1. Three hundred sixty-four. Ans. 864. 

2. Seven thousand <eighty-nine. Ans, 7089, 

3. Eighteen thousand eighteen. 

4. Nine hundred thousand sixteen. 

5. Four hundred twenty thousand, six hundred eighty-three. 

6. Eight hundred ten thousand, two hundred four. 

7. Two hundred fifty-nin^ thousand* seventy. 

8 Forty-five million, seven hundred thousand, two hundred fifty* 
one. 

9. Nine hundred one million, two hundred eighteen thousand, 
twenty-two. 

10. Three billion, tliirty-seven million, nine hundred six thousand/ 
two hundred. 

11. Two hundred thirty-four million, eight hundred siarty-three 
thousand, three hundred eighty-nine. 

12. Seventeen billion^ seven hundred fifly-nine million, ninety thou- 
sand, sixty-seven. 

ISf. Three hundred thirty-three, quadrillion, seven hundred seventy- 
nine billion, three hundred thousandi two. 

14. Nine hundred ten quadrillion, four million, three thousand. 

15. Fifty-four quintillion, eighty-three quadrilMon, nin« hundred 
million, seventeen thousand, one hundred eighty-tVO* 

16. Eighteen billion, four. 

17. Forty million, eight hundired thousand. 

2 
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18. Eighty-nine million, four hundred five thousand, seven. 

19. Thirty-seven trillion, ninety-three billion, eighty-one. 

20. Seven hundred quintillion, one quadrillion, one. 

21. Fifty quintillion, forty-nine thousand, thirty. 

33* We have seen that the value represented by a figure in- 
creases by a scale of tens, as the figure is removed towards the 
}efl, and decreases in the same manner as it is removed towards 
«he right 

Applying this principle, we can ^•epresent parts of units by 
placing figures at the right of the decimal point 

If we consider a unit to be composed of ten equal parts, we 
may represent one or more of these parts, which are called tenths^ 
by a figure in the first place at the right of the point ; again, if 
we consider one of these tenths to be composed of ten equal parts, 
we may represent one or more of^ these parts, which are called 
hundredths, by a figure in the second place, and so on. 

The first place at the right of the point is the tenths' place, the 
second^ the hundredths* place, the third, the thousandths' place. 

^ ci s s 

Thus : . 7 8 5 
Here the 7 at the right of the point represents seven tenths of 
a whole one, the 8 represents ei^t hundredths, an^ the ^5 rep- 
resents five thousandths. The entire number is read seven hun^ 
dred eighty-five thousandths ; .25 is read twenty-five hundredths ; 
•o is read three tenths. 

Exercises. 
Read the following : — 

1. .325; .763; .202; .085; .42; .6. 

2. .87; . .03; .504; .004; 39; .039. 

Write the following : — 

1. One hundred three thousandths. Ans, .103. 

2. Eight hundred twenty-one thousandths. 
8. Two hundred forty-five thousandths. 

#• Seven tenths. Seven hundredths. 
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ADDITION. 

33* Addition is the process of finding a number equal 
in value to two or more given numbers of the same kind. The 
number thus obtained is called the suniy or amount. 

An upright cross, -^ , read pluSy is the sign of additionj 
and, placed between two numbers, signifies that the one is to be 
added to thc^ other. Two horizontal lines, = , read equal tOj 
are the sign of equality^ and signify that the quantities between 
which they are placed, are equal ; thus, 2 -f- 5 = 7, is read, two 
plus jive is equal to seven, or, two plies Jive equals seven. 

Illustrative Exaiuplk. 
34. Add the numbers 321, 285, and 937. 

Operatiox. We first \iTite these numbers, unita under units, 
321 tens under tens, hundreds under hundreds, and draw 
285 a line beneath. Then, adding the units first, 7 + 5 -f- 
937 1 = 13 units = 1 ten and 3 units ; we write the 3 in 
the units' place, under the column of units, and 



Anc. 1543 reserve the 1 ten to add with the column of tens. 
1 ten + 3 tens + 8 tens + 2 tens = 14 tens = 1 hun- 
dred and 4 tens ; we write the 4 tens in the tens* place, and reserve 
the 1 hundred to add with the column of hundreds. 1 hundred + 9 
hundreds -f- 2 hundreds -j- 3 hundreds = 15 . hundreds = 1 thousand 
and 5 hundreds ; we write the 5 hundreds in the hundreds' place, and 
the 1 thousand in the thousands' place, and thus find the amount of. 
the given numbers to be one thousand five hundred forty-three. 
Hence we derive the following 

Rule for Addition. Write the numbers, units under units, 
tens under tens, hundreds under hundreds, etc. Begin to add at 
the units' column. If the sum of the units is less than ten, write 
it under the column of units ; if ten, or a number greater than 
ten, place the units' figure under the column of units, and reserve 
the tens to add with the tens. Proceed in the same way with^ the 
other columns, writing down the entire amount of the last column* 



.20 SIMPLE NUMDERS. 

Proof I. — Add each column in a reverse direction ; if the 

work is right, the same sum will be obtained as before. 

Note. — Greater readinei^ yrfJl l>e attained by mentioning only the 
results in adding columns. Thus, in the above example, instead of saying 
7 and 5 are 12, and I are 13, say 7, 12, 13 ; and instead of saying, 1 ten 
and 3 tens are 4 tens, and 8 tens are 12 tens, and 2 tens are 14 tens, say 
1, 4, 1^, 14 tens. 

3S» Examples for Practice. 

1« What is the sum of twenty-oney sixty-seven, eighty-nine, 
thirty4w0| forty-five, thirteen, ninety, and seventy-eight ? 

Ans. 435. 

2. What is the sum of six hundred four, nine hundred ninety- 
nine, seven hundred ten, six thousand nine hundred eighty-two, 
eleven thousand eight hundred seven ? Ans, 21,102. 

3. What is the sum of 826, 981, 362, 707, 889, and 864 ? 

Ans. 411J9. 

4. What is the sum of 246, 368, 909, 896, 763, and 892 ? 

Ans. 4074. 

5. What is the sum of 32689, 86543, 94861, 18325, and 
90026? Ans. 322,444. 

6i Whajt is the sum of ^1 ^e numbers from one to thirty, 
inclusive? Afis. 465r 

7. What is tlie sum of all the numbers from one hundred fifty 
to one hundred seventy-five, inclusive ? 

8. Add 99, 364, 77, 86, 912, 32678, 96542, and 32684. 

9. Add 987, 5, 679, 369, 153, 888, 806, 17, 27, and 5654. 
la Add 915, 875, 617, 868, 575, 387, 694, 946, and 6377- 

11. Find the snm of the last four answers. Ans. 189,506. 

12. Add 987, 425, 672, 307, 216, 821,111,872,564,876, 
318, 419, 187^ 160, and 3458. 

13. 875 4- 466 + 327 + 942 + 286 + 424 + 809 -f 429 
+ 482 + 317 -f 406 + 466 + 111 + 171 + 1618 = what? 

14. 324+868-f 522 + 297 -f 789+524 + 286 + 361 
+ 472 + 884 + 472 + 287 + 649 + 592 + 1788 = what? 

15. 876 + 205 + 918 + 468 + 207 + 948 + 572 + 618 
+ 861 +594 + 872 + 206 + 48 + 500+918 + 1331=wliat? 
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16, 36190 + 5384 -f- 2963 + 1200 + 100200+ 2560 + 
74 + 36 + 5 + 4786 -(r 186 + 544 + 396486 = what ? 
17« Find the sum of the last five answers. Ans. 587;294« 

Proof IL -^ Separate the example into two or more parts 5y 
horizontal lines ; add the parts separately and then add their 
amounts ; if the work is rights the same sum wiU be obtained a$ 
before. See Example 18. 



(18.) 


Proof. 


(19.) 


(20.) 


4163314 


7137600 


7984172 


5949841 


9345477 


8194824 


4956811 


1233198 


4221001 


1726414 16796380 2122172 


4754682 


9876431 


8914619 


3241320 


7325146 


3141691 


7987346 


9136719 


4131261 


7325789 


8677485 35015781 3286432 


2941816 


[«*. 51812161 51812161 9710100 


2861423 


(21,) 


(22.) 


(23.) (24.) 


(25.) 


449 


9250 


81713 247742 


3482 


788 


19 


93957 303321 


6327 


435 


8158 


38 478984 


8618 


663 


7901 


4885 98517 


9532 


67 


6850 


3750 232326 


2419 


455 


5102 


15 879416 


4671 


399 


4372 


21901 123192 


8384 


517 


3911 


86462 10921 


3476 


31 


2514 


71557 800467 


2123 


205 


1677 


99108 93219 


519 


871 


3501 


8298 63496 


9600 


431 


6528 


33984 876201 


4520 


219 


7332 


67310 23407 


6418 


868 


9415 


83568 89467 


7317 


189 


8267 


97371 77111 


2982 


698 


6408 


76503 98121 


8415 


529 


4641 


36294 267137 


3618 


721 


2286 


45939 689642 


3976 


256 


3719 


36815 232864 


6521 


583 


6931 


81541 98518 


9357 
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36* Table fob Pbactice cc the Fundamental 

Operations. 



a a> 19 18 17 U 15 14 IS 13 II 10 »« 7 « 5 4 S 1 1 


A -9 8 7 


4 4 9 


2 5 


9 8 7 


9 15 


3 17 


1 8 4-A 


B-9 5 


7 8 8 


8 8 4 


4 2 5 


8 7 5 


9 9 5 


3 3 7-B 


C-6 7 9 


4 3 5 


5 6 8 


6 7 2 


6 17 


8 7 2 


6 9.2- C 


D-3 6 9 


6 6 3 


5 3 6 


3 7 


8 6 8 


3 2 7 


4 7 6-D 


E-1 5 3 


9 6 7 


8 5 6 


2 16 


5 7 5 


4 3 6 


2 8-E 


P-8 8 8 


4 5 5 


5 5 


3 2 1 


3 8 7 


2 16 


3 5 6-F 


G-8 6 


3 9 9 


5 16 


111 


6 9 4 


5 3 


5 7 5-G- 


H-9 1 7 


5 17 


2 4 4 


8 7 2 


9 4 6 


8 4 2 


9 9 3-H 


1-927 


9 3 1 


3 3 


5 6 4 


6 4 9 


4 7 1 


8 8 8-1 


J -9 5 3 


2 5 


6 4 9 


8 7 6 


8 7 


17 4 


4 4 7- J 


Ji.-6 6 7 


8 7 1 


6 6 8 


3 18 


2 6 


8 6 2 


2 6-K 


L-7 2 8 


4 3 1 


6 6 9 


4 19 


5 2 6 


3 5 4 


4 1 7-L 


M-8 4 5 


2 19 


2 4 8 


18 7 


8 4 9 


5 3 4 


6 2 i-Tvr 


N-1 4 4 


8 6 8 


15 2 


16 


2 16 


111 


5 8 4-N" 


0-225 


18 9 


3 9 3 


8 7 5 


4 5 4 


19 7 


2 9 O-O 


P-1 9 9 


5 9 8 


9 8 2 


2 8 4 


5 7 5 


4 9 


9 4 0-P 


Q-9 4 1 


5 2 9 


5 5 5 


2 9 4 


18 


8 7 6 


7 0-Q 


R-7 9 5 


7 2 1 


8 2 3 


8 9 6 


5 9 4 


9 2 


2 9 8-R 


S -7 3 4 


2 5 6 


3 2 1 


5 17 


8 6 


3 9 6 


4 7 5- S 


T-3 2 3 


5 8 3 


5 3 


8 9 4 


5 16 


4 8 4 


6 2 7-T 


U-8 2 4 


17 4 


7 7 4 


2 8 7 


4 9 9 


2 3 5 


5 8 6- IT 


V-7 6 9 


4 16 


2 6 8 


4 6 


3 6 4 


3 8 7 


2 1 9-V 


.W-1 8 


8 2 4 


8 2 4 


7 16 


7 6 2 


8 9 7 


9 8 4-W 


X-8 7 2 


8 9 2 


9 8 2 


8 7 2 


8 9 8 


6 2 4 


7 6 8-X 


T-4 4 4 


7 6 4 


4 2 5 


5 7 4 


4 5 7 


4 7 6 


5 1 1- Y 



Add in the above Table (as units, tens, and hundreds) columns, 



26. 1, 2, and 3. Ans. 13382. 

27. 4, 5, and 6. 

28. 7, 8, and 9. 

29. 10, 11, and 12. 



30. 13, 14, and 15. 

31. 16, 17, and 18. 

32. 19, 20, and 21. 

33. 1 to 21 inclusive. 



For further Exercises on the Table, see Key 
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34. Paid $2400 (dollars) for rnj farm, $155 for iny horse and 
cart, $26 for garden utensib, $86 for a mowing-machine, $10 for 
a horse-rake, and $108 for a pair of oxen* Required the 
amount. 

35* A body of troops were furnished with 3622 Springfield 
rified muskets, 7690 smoo{^-bores, and 13185 Enfield rifles. 
Bequired the amount. 

36. J. R. bought of the Seneca Knitting Mills, 39600 pairs of 
socks ; of Whitten, Hopkins & Co., 9782 pairs ; of Pierce 
Brothers & Co., 9353 pairs ; of Allen, Lane Ss Washburn, 5664 
pairs ; of George C. Bosson, 4296 pairs ; of Cushing, Pierce & 
Co., 1315 pairs; of Samuel Dennis, 276 pairs. Required the 
amount. 

37. Required the average number of pupils attending tho 
Grammar Schools of Boston during the year 1859-60, the aver- 
age number attending the Adams School being 493 ; the Bigelow 
School, 469 ; Bowdoin School, 538 ; Boylstoq, 941 ; Brimmer, 
575 ; Chapman, 626 ; Dwight, for boys, 622 ; Dwight, for girls, 
489 ; Eliot, 708 ; Franklin, 559 ; Hancock, 719 ; Lawrence, 
761 ; Lincoln, 466 ; Lyman, 370 ; Mayhew, 367 ; Phillips, 549 ; 
Quincy, 720 ; Wells, 494 ; Winthrop, 933. ^ 

38. In the year 1861, Massachusetts furnished for the U. S. 
army, from her several counties, as follows : From Barnstable, 3 
commissioned officers and 108 enlisted men ; Berkshire, 21 ofil- 
cers, 614 men; Bristol, 59 officers, 1681 men ; Dukes, officers, 
1 man; Essex, 148 officers, 4134 men; Franklin, 12 officers, 
482 men ; Hampden, 35 officers, 845 men ; Hampshire, 15 officers, 
575 men; Middlesex, 141 officers, 4200 men; Nantucket, 1 offi- 
cer, 7 men; Norfolk, 70 officers, 2031 men; Plymouth, 44 
officers, 1363 men; Suffijlk, 278 officers, 4111 men; Worcester, 
110 officers, 3464 men. Besides these, there joined her regi- 
ments, 647 men whose residences were not given, and 20 officers 
and 955 men from other States. Required the w^hole number 
of enlisted men in her regiments ; of commissioned officers ; of 
both. 

39. Massachusetts furnished army shoes, 16649 + 4480 -f- 



S4 SIHFLB RintfiERS. 

7139 + 3228 + 2022 + 2336 + 2220 + 1000 -f 1200 + 123G 
+ 1013 4- 240 pairs^ cavalrj boots, 336 4- 1008 -|- 336 -(> 192 
4- 160 4- 168 -f 150 pairs. Eeqamd the number of pain of 
boots; of shoes; of both. 

40. She ftiniished hats, 12000 -f- 4704; caps, 121304-2934 
4- 2069 4-450 4- 251 4- 984-160. Reqniied the ]nimba>of 
hats ; of caps. 

41. On oomini^Kang business a merchant had $7752^ in cash, 
$7719 in feal estate, goods Talaed at $9728, a ]ot of catde valued 
at $6930, a ship yaloed at $16834 ; daring the first year he was 
in trade he gained above aU his expenses $3195. What was he 
worth at the end^of the year? 

42. What is the number of square miles in the British Isles^ 
Hiete behig in Scotland 30000, in Enghnd 31200, in Wales 
7200, and in Xrehmd 32500 ? 

43. The United States contain 3284100 square miles more 
than the Briti^ Isles ; teqilired the area of the United States ? 

44* What is the length g£ the Grand Trunk Bailwaj from 
Detroit to Portland, the distadce finom Detroit to Stratford being 
143 miles ; from Stratfold to * Georgetown, 59 miles ; irom 
Georgetown to Toronto, 30 miles ; from Toronto to Coburg, 69 
miles; from Cobnrg to BeHeyille^ 44* miles ; from Belleville to 
Kingston, 48 miles; from Kingston to Brockville, 47 miles; 
from Brockville to Frescott, 12 miles; from Prescott to Corn- 
wall, 46 miles ; flx>m Cornwall to Montreal, 67 miles $ from 
Montreal to Richmond, 73 miles ; from Bichmond to Island 
Pond, 71 miles ; from Island Pond to Gorham, 58 miles ; frt)m 
Cvorham to Bethel, 21 miles ; from Bethel to Danville, 42 miles ; 
from Dantille to Portland, 28 miles ? 

45. How fiiir is it from Detroit to Toronto ? 

46. How far from Toronto to Montreal ? 

47. How far from Kingston to Montreal ? 

48. How far frt)m Montreal to Portland ? 

49. How far from Portland to Gorham ? 

50. From Boston to Portland is 111 miles ; how far is it from 
Boston to Montreal ? 

^^For Dictation Exercisea, see Key. 
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SUBTRACTION. 

37* SuBTKACTiON is the process of taking one number faim 
another of the same kind, to^find the difference. 

The number which is subtracted is called the subtrahend, 
from the Latin subtrahendus^ to he taken from under^ as that is 
the number taken away. The number from which the subtra* 
hend is ts^en is called the minuend, from the Latin minuendusj 
to be made smcdler, as that is the number to be diminished. The 
result is called the difference, or remainder. 

A short horizontal line, — , read mintis or less, is the sign 
of subtraction, and, placed between two numbers, signifies that 
the number after it is to be taken from that before it; thus, 
7 — 3 =;= 4, read, seven minus three eqtuds fotir, shows that, if 
3 be taken from 7, the remainder is 4. 

Illustrative Example, I. 

38« From 267 take 13o. 

Operation. For convenience, we write the sub- 

Minuend, 267 trahend under the minuend, placing 

Subtrahend, 135 y^its under units, tens under tens, 

•D • J -oo J hundreds under hundreds, and draw 

Remainder, 132 Ans. . ' . 

a Ime beneath ; 5 units from 7 units 

= 2 units, which we write in the units* place, under the units ; 
3 tens from 6 tens = 3 tens, which we write in the tens' place ; 1* 
hundred from 2 hundreds'^: 1 hundred, which we write in the hun- 
dreds' place; and the result is 132, which is the difference betwe,en 
267 and 135. 

39. Proof. If 132 is the difference between 267 and 135, 
it is evident that, if we add 132 to 135, the sum will equal 267. 
Hence, to prove subtraction, add the difference to the subtrahend. 
If the sum thus obtained is eqtcal to the minuend, the work maif be 
presumed to be correct. 

Note. The pupU should prove each esuonple, till he is sure that hd 
makes no mistakesi 
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4LO. Examples. 



4. 868879 — 42135 — ? 
o. 974968—721265 = ? 
6. 37879868 — 1244045 = ? 



1.368 — 334 = ? Jim- 34. 

2. 2769 — 2631=? JjM. 138. 

3. 362785 — 250122=? 

Sum of thQ last &ur aoswers = 37828933« 

41* Illustbativs Example, IL 

9361 — 3074= wbat? 

QrwfRATiQMt Here 4 d^ieukf pranento itselC We eannot take 

9861 4 links from 1 unit la order to peifonn. the opera- 

^^674 tipn, ve must reduce one of the teo^ in the minuend 

• to ifnits, which with the 1 unit ve already have, 

Jn5. 6187 equak 11 units; 4 units from 11 unitJi=7 units, 
which we put in the units' place. Having reduced one of the 
tens to units, we have hut 5 tens left, and as 7 tens cannot be 
taken from 5 tens^ we must reduce one of the hundreds to tens, which 
r= 10 tens ; 10 tens -j- 5 tens = 15 tens ; 7 tens from 15 tens = 8 
tens, which We write in the tens' place ; 6 hundreds from 7 hundreds 
= 1 hundred ; 3 thousands from 9 thousands = 6 thousands, and \he 
answer is 6187. Hence the 

KuLE FOR Subtraction. Write the subtrahend beneath the 
minuendy units under units, tens under tens, etc. Begin to sub- 
tract at the units* place, taking each term* 'in the subtrahend ^rom 
the one above it, and placing the remainder beneath* If the upper 
term is less than the lower, increase it, by adding to it one of the 
next higher denomination reduced to its own denomination, and 
then subtract, bearing in mind, in the next operation^ that the 
upper term has been diminished bg the one reduced 

Examples* 
What are the remainders in the following examples ? 



Minuend, 
Subtrahend^ 


(1.) 
849 
278 


(2.) 
321 

219 


(3.) 

8642 
730 


(4.) 
3084 
2427 


Remainder, 


571 


102 


7912 


657 


Proof, 


' 849 


321 







• See Art. 20. Remark. 



(5.) (6.) (7.) (8.) 

FwMa 3228 3256 786? 98731 

Take _409 2948 7589 19829 

Sum of the last font i^mAin^ra, 8?i809# 

9. A msm had 375 or»nge9 in a ho^'r if he should sell 259 
cf tbexD, bow many wQiUd h» h%tQ hf^ ^ 4»«r ll6 oranges. 

10. A man, ha,¥ing 451 mm^ of Imis gave 349 apres to his 
son ; what remaiaiBd ? An^* 1D2 acres. 

11. If ft teapbar is now 57 year<^ old, imid has toght 98 years, 
at what age did he begin to teach ? An^» 19 years. 

12. How old was ft person in 186j5| vfrbo! was boim in 1789 ? 

Ans, 76 years. 

13. If I had $625 in a han}^ and withdce^f $249, what re- 
mained? Ans. $376 

43.- Illustrative Example, III. 

From 20000 take 9; 
Operation. 

(1) (9) (9) (9) (10) Here yo have, no ten* to reduce to units, no ban- 
2 Q dreds, aad no thousands, We must th?n ^e one .of the 
9 2 te»-tho«^^nds (IciEiYing 1 len-thoufiand)f and reduce 
• - • it to thousan'JU, making 10 thousands, Reducing one 
of the thousands to hundreds, one of the hundreds to 
tens, and one of the tens to units, we leave 9 thousands, 9 hundreds, 9 
lens, and have 10 units, from which, if we take 9 units, 1 unit will re- 
main. Having no tens to take from 9 tens, no hundreds to take firont 
9 hundreds, no thousands to take from 9 thousands, and no ten*thou- 
sands to take from 1 ten-thousand, we wnte these figuxies ki theii 
respeetive p^pes b^low th^ line, and have for aTemnlndGir 1^99.U 

4?« Examples. 

1. Prom 2017 years take 1028 years. Am. 989 years. 

2. A man, who had 1205 yards of cloth, sold 429 yards. Hpw 
many yards were left ? An&, 776 yards. 

8. There are 205 sheep in a flock ; if 109 of them should be 
driven to market, how many would remain ? Ams, 96 sheep. 

4. A merchant bought goods for $1084, and sold them for $177 
less than he gave ; how much did he receive for thetn ? Ans» $907ii>- 



i 
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' 5. 30070 men went into battle ; 4564 were slain, and 1300 
were taken prisoners ; how manj were left ? Ans. 24,206 men. 

6. Take 229 oxen from 2006 oxen. Ans. 1777 oxen. 

7. Subtract 25 handred from 81 thousand* Am. 78,500. 

8. How many more in 47000 than in 702 ? j4iw. 46,298. 

9. 47000 less 46298 equals how many ? Ans. 702. 
5 ioi^o\CflO. 9832147 less 3472108 equals how many? 

1.^1 ^ , ; 11, What number added to 9213628 will give 23475310 ? 
_ ? ^ ^^12. What number subtracted from 7654321 will leave 369 ? 
^-^ c 3^ - 1. 13- 86293210 minus 329876 equals how many ? 

14. 987621085 — 329875232 = how many ? 

15. Find the sum of the last five answers. Ans. 771,984,860. 

16. 360080 + 7002 — 72824 = what ? 

17. 3478921 + 368754 — 2878796 = what? 

18. From 7654321 — 1234567 take 53899. 

19. From 4673214 + 2792 take 98264. 

20. 98432231 — 32636841 — 808994 = what? 

21. 8087670 — 7549094 — 89699 = what ? 

22. Find the sum of the last six answers. A?ts. 77642007. 

23. What is the difference between 19360742 and 9643278? 

24. How many times can I take 7642 gallons from 21002 gal* 
Ions, and what will remain ? 

25. If the minuend be 36 quadrillion and the subtrahend 95 
million 86, what is the remainder. Ans. 35,999,999,904,999,914. 

26. If the minuend be 69 trillion and the difference 85 bil- 
lion, what is the subtrahend? 

27. Philadelphia was founded in 1682. In what year was 
New York city settled, it having been settled 68 years before ? 

28. Victoria ascended the throne of England in 1837. How 
many years has she reigned ? 

29. Napoleon commenced his brilliant career in 1795. How 
many years before his final defeat in 1815? 

30. The Israelites left Egypt in 1491 B. C.,and 40 years after 
entered the land of Canaan. In what year did that event happen ? 

31. In the year 1851, London had 2362000 inhabitants ; 
Pekin was estimated to have 1500000. How many more inhab- 

itantshad London than Fekin? 
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32. The equatorial diameter of the earth is 41843330 ket, 
And the polar diameter 41704788 feet ; required the difference. 

33. The population of St. Louis in 1850 was 77860, and in 
1860, 160773 ; required the increase in 10 years. 

34. James Nye has in his possession $172 ; he owes 828 to 
A, $36 to B, and $19 to C. After paying his debts, what will 
remain ? 

35. I have saved from my income $362, and have $2180 in 
government bonds ; how much more must I save that I may pur- 
chase a house worth $3500 ? 

44. General Review, No. 1. 

1. Two persons, who are 200 miles apart, travel towards each 
other, one 46 miles, the other 51 miles a day ; how far apart wiU 
they be at the end of one day ? 

2. If the above persons travel away from each other, how far 
apart will they be at the end of one day ? 

3. A man gave to his eldest son $3575^ to his youngest son 
$4680, and to his daughter $2495 less than to the youngest son; 
his whole property was worth $20000 ; what sum remained ? 

4. A ship, which was valued at $15590, was sold at a loss of 
$4975 ; what did she bring ? 

5. If the subtrahend be 369 quadrillion, and the remainder 
99 quadrillion 13 billion, what is the minuend ? 

6. The difference between two numbers is 95478. The 
larger number is 148769 ; what is the smaller? 

7. How many times can 18640 be subtracted from 46806, 
and what will remain ? 

8. Which of the two numbers 15672 or 10560 is nearer to 
13465, and how much ? 

9. From what number must 846 be taken twice to leave 
15684 ? 

10. To what number must 962 be added three times to make 
8472 ? 

11. Which is nearer to 348628, 63248 + 93264, or 600068 
— 59321? 

For Dictation Exercises, see Key* 
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MULTIPLICATION. 

4;«(« liluitiplication is the process o^ iihding a number 
equal in value to one number taken as many times as there are 
units in another number. The number which is multiplied is 
called the Itultiplicarid, tte number by wliich we multiply is 
called the MuLtipIiery and the result obtained is called th6 
Product. 

The multiplicand iand mnltiplieir are often dikHed flEkctors of 
fte jn'oduety firom thli Latin facm^ I make^ because^ being multi- 
plied together^ they makie up the products The ptodnet is aisd 
said to be the multiple of the &ct6r£ Thus^ 7 tiiOQeis 6 1= 42. 
Here, 7 is the multiplier, 6 the 'malt^li«mdj'and 42 tb^ product ; 
or 7 and 6 are the factbrs of 42, which is their ihultifile. 
; Th€ sign^of inultiplioation is a sinall> oblique crosSj X, read, 
Mmeii or^ mubtpUdd b^i Thii^ 7x6 ^^7 t>6 i^cidd either 
7 iitnei 6, or 7 mikipiied ly 6. In the former it^^ 7 is 
Ihe muUiplier «t^ 6 thd muliiplieahd, while in the latter 6 is 
the multiplier and 7 the multiplicand. The product is the same, 
whichever is the multiplier. 

Note.-*- In thd proeesi^ of imiltipliciafioii, th& jtnultiplier inuit be ftn 
(ftb&tact xiiiinbet. We ctttmot multiply pendls by pencils^ or pehcUd by 
apples, but either niay b^ multiplied by an abstract numbcfTf and give a 
product of the 6ame denominatloA as the concrete factor. (Art; 4.) 

46. Illustrative Exampjle^ I. 

V Multiply 2S64 by 7. 

Seven ttmfes 4 units == 28 utiitsJ = 
Opgratiox 

C 2364 iX If* r i ^ ^^^^ **^^ ^ units. Wcj write the 8 

factors J ,- ^ .Vy in the units' place, and reserve the 

- ; -^-^ ■ " 1 ' 2 tens for tlfe tens* plftce. 7 tiines 6 

JIultiple, 16548 Product. tens = 42 tens, which, with the 2 

reserved tens, = 44 tens :^ 4 hun- 
dreds and 4 fenis ; we write the 4 tens in ihe tens* place, and reserve 
the 4 hundreds for the hundreds' place. 7 times 3 hundreds:^ 21 
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hiiijJredfir, which, with the 4 reserved hundreds, =25 hundreds .= 2 
thousands -\- 5 hundreds ^ wd tmte the 6 hundreds in the hundreds' 
plac^, and reserve the 2 thousands for the thousands' place. 7 times 
2 ihousknds = 14 thousands, which, wit^ the 2 thousands reserved, = 
16 thousands =: 1 ten-thousand -f- 6 thousands ; we write the 6 thou- 
gaxids in the thousands' place, and the 1 ten-thousand in the ten-thou- 
sands' place, and thus obtain for our product 16548. 

Note. — This result might be obtained by finding the sum of the num- 
ber 2364 taken seven times ; that is^ by adding 2364 to itself six times. 

Hence, Multiplication may be r^arded as a abort vrvf of performmg 
Addition. 

47i Examples. 

Multiply 
1. 2G7 by 2 ; bj 3 ; by 4 ; and add the products. Arts. 2,403. 
.2. 628by5;by G;by7; « " « ^/w. 11,304. 

8. 3401 by 8; by 9; « ^'. "^ Am. o7 fill. 

4. 9O021by 10; by 11; 1' " ^ j;is. 1,890,441. 

5. 66285by 12; by8} " *^ « ^W5. 1,325,700. 



6. 4364 X ^ = what ? 

7. 7762 X 9 == what? 

8. 5391 X 4= what? 

9. 3409 X 5 = what? 



10. 9832 X 7 = what? 

11* 8349 X 6 = what? 

12. 22078 X 11 = what? 

13; 19869 X 12 == tvhat? 



14. Add the last eight products, and multiply by 7. 

Ans, 5,205,081. 

15. 123456 X 6 z= ? 16. 987654321 X 7 = ? 

17. Add the last two products. Ans. 6,914,320,983. 

4:8. IllustbjLtivb Example, U. 

Multiply 3648 by 294. 

Operation. Here we are to multiply, not only by units, but 

3648 ^y t^^fi ^^^ hundreds. We write the numbers 

294 units under units, tens under tens, &c., and mul- 

14592 ^^P^y ^^^ ^y *^® Mnits, as before, and then bj' the 

32832 *®"*' ^* ^^ evident that the product of any num^ 

7296 ^®^ multiplied by tens will be ten times as great 

as if multiplied by the same number of units ; 

1072512 Ans. multiplied by hundreds, one hundred times as 

great as if multipiied by units} multiplied hv 



i 
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thousands, one thousand times as great, etc. Hence, when a number 
is multiplied by tens, hundreds, or thousands, the products thus ob- 
tained are Trritten one, two, or three places farther to the left than when 
multiplied by units ; or, in other words, we multiply by the other terma 
as we multiply by the units, placing the first figure of each product 
nuder the term by which we multiply, llie sum of these partial 
products is the entire product. Hence the 

Rule tor Multtflicatioit. 

Write the mvkipUer under the muUipHeand. Beginning 
at the righty multipfy each term of the tmUttplieoHd hg each term 
of the muUiplter, sticcessivefyy placing the right hand figure of 
each partial product under the term hy which you multiply ^car^ 
rying as in addition. Add all the partial products, and the 
refult will he the entire product. 

40. Pboof I. Take the multiplicand for the mtdiiplier, and 
the multiplier for the multiplicand. If Hie result thus obtained be 
like the first residty the work is probably correct, 

SO. P&OOF XL J%r casting out the 9*«. This method is 
much the easier, though not always sure. 

Note. — To cast out the 9*s from any number, eommenee at ths lefty emd 
idd the digits towards ths right. When their sum equals 9 or more, reject 9 
and add the remainder to the next digit, and so on. The last remainder is called 
the excess of 9*8. 

To Prove Multipucatiox by casting out the 9's^ 

Cast out the 9*s from each of the factors. Then multiply the 
remainders, should there be any, cast out the 9*8 from the product, and 
note the last remainder. Cast out the 9*8 from the anstoer, and if the 
remainder equals the one obtained above, the work -may be prestimedio 
be right; thus, 

•36184 3 + 6 = 0. 1+8 = 0. 4, 1st remainder. 

2681 2 + 6 + 8 = 16 = 0+7. 7 + 1 = 8, 2d remainder. 

36184 32 

289472 3 + 2 = 5, last remainder. 

217104 
72368 



97009304y4jw. 7 + 3=10=0+1. 1 + 4 = 5, which equal- 
£ng the remainder aboye, the work is right 
NoTK. — VoT demonstration of rule, see Appendix. 
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Examples. 
51 • Perform and prove the following examples :— 



1. 3G84X3G = ? 

Ans. 132,624. 

2. 2842 X 28 = ? ,^ 

Am. 79,576. 



3. 18762 X 236 = ? 

4. 128124X402 = ? 

5. 189003 X 836 = ? 

6. 12053 X 972 = ? 



7. Add the answers to the last four examples, and multiply 
the sum by 3798. • Ans. 857,040,363,792. 

8. Multiply 123456780 by 98765. 

S2m Any number may be multiplied by 10, 100, 1000, or a 
unit of any order, hi/ annexing as many zeros to the multiplicand 
as there are zeros in the multiplier^ and placing the decimal point 
at the right. 

Examples. 

9. Multiply 68432 by 10, by 100, 10000, 1000, 1000000, 
and add the products. Ans. 69,192,279,520. 

10. Multiply 3682 by 10000, 10, 1000, 100, 100000, and add 
the products. 

53, Illustrative Example, III. 
Multiply 68432 by 86000. 

Operation. 

68432 Here, by multiplying first by 86, and then annex- 

^^^^^ ing three zeros, which multiplies the first product bf 

410592 one thousand, the true result is obtained, and labor 

547456 saved. 

5885152000 Ans. 

Illustrative Example, IV. 

Multiply 832000 by 210. 
Operation. 

832000 Here the zeros in both the multiplicand and multi- 
210 plier are disregarded imtil after muliplying the other 

g32 terms together. 

1664 

174720000 Ans. 

3 
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S4* Examples. 



11. 6320 X 80 ::= ? 

12. 4682X360 = ? 

13. 92873 X 66300;=? 

14. 76000X8020 = ? 

15. 82680 X 900100 = ? 



16. 9876002 X iOOOi ±= ? 

17. 32001 X 20206 = ? 

18. 987987 X 654653 = ? 
fl9. 368043 X 77665=? 

20. 23698 X 84293 = ? 



r 



21. A^d fb6 last teii answers, and multiply the sum by 100. 

Ans. 81,482,871,584,800. 

22. How many liillsof com have I in my cornfield, which con- 
tains 97 rows and 45 hills in a row ? 

23. If each hill produces 18 ears, how many ears does the 
field produce ? 

24. I have four corn bins, containing severally 63 bushels, 54 
bushels, 37 bushels^ and 29 bushels. There are four pecks in a 
bushel. How many pecks do they all hold ? 

25. Allowing 23 Cars of com to a peck, how many ears are 
there in the bins ? 

26. If a barrel of fiour costs 9 dollars, what will ^GS barrels 
cost? . ' 

27. If a person by working 12 hours a day can do a piece of 
work in 37 days, in how many days can he do it working 1 hour 
€1 day ? 

28i I have 5 bins, which contain 69 bushels each. What will 
be the capacity of & bin which will contain as much ^s all of them ? 

29. If 6 yards of cloth will make one pair of shirts, how many 
yards will make one dozen or 12 shirts ? How many will makQ 
8 dozen ? 

30. What will 3 dozen cost at 15 cents per yard for the clotb^ 
30 cents apiece for bosoms, wristbands, and buttons, and 50 cents 
apiece for making ? 

31. It takes 7 yards of ticking for a single bed-sack ; what 
must i pay for cloth for 18 single bed-sacks, at 16 cents per 
yard ? 

82. If sheeting can be bought for 17 cents a yard, what must 
Jp&y for cloth for 21 sheets, allowing 10 yards fi>r a pair? 



DIVISION. ^ 

83. What will be the cost of 9 dressing gowns at 5 dollars 
apiece, 3 pairs slippers ai 1 dollar a pair, 2 pairs boots at 4 dol- 
lars a pair, and 3 dozen stockings at 2 dollars a dozen? 

34. Suppose in 1 yard of cloth there are 580 fibres of warp 
and 432 of filling, and that each fibre of warp contains 32 
strands, and each of filling 48, how many strands in the yard ? 

35. The Lawrence Pacific Mills turn out material for about 
65000 dresses in a week ; how many will they make in a year, 
or 52 weeks ? 

36. Allowing 12 yards to a dressi how many yards do they 
make in a year ? 

^^For Contractions in Multil>licati6h, see Appendix. 
E^ For Dictation Exercises, see Key. 
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SSm Division is the. process of ascertaining how many times 
one number is contained in another^ or of finding on^ of the equal 
parts of a number. 

Note. — In the example, " John has 10 apples, which he wishes to give 
td as many boys as he can, giving them 2 apples apiece, to how many can 
he give them ? " — it is evident he can give them to as many boys as 2 1« 
e&ntaimed times in 10. In the example, *♦ If 16 pears are divided equally 
among 4 boys, how many pears does 1 boy receive ? " it is evident that 
1 boy must receive one fourth of whdt the 4 boys receive, or one fourta of 
16 pears ; that i.% one of the four equal parts of the number, 16 pears. 

The number which is divided is called the Dilridend^ the nuin« 
ber by which we divide is called the Diyisor, and the result the 
Quotient, from the Latin qtioHes, how many times. 

The sign of Division is a short horizontal line between two 
dots, -7- ; thus, 11 -T- 3 shows that 9 is to be divided by 3. Some- 
times the dividend and divisor take the place of the dots; thus, |. 
This expression may be read, 9 divided by 8, nine thirdj, or 
one third of nine, and is the fractional * form of division. 

♦ S«> Art. «>«> 



Sfi SIMPLE NUMBERa 

Short Division. 

KoTE.^— This method is to be preferred where the divisor is not 
greater than 12. 

56« Illustrative Example, L 

. Divide 936 by 6. 

Operation. We place the divisor at the left of the 

Divisor 6 ) 93G Dividend, dividend, from which we separate it by a 
— — curved line, and, drawing a straight line 

Quotient 156 beneath the dividend, proceed thus : 6 is 

contained in 9 hundreds 1 hundred times, with 3 hundreds remaining. 
We write the 1 hundred beneath the hundreds in the dividend, and 
reduce the 3 hundreds remaining to tens. 3 hundreds equal 30 
tens, which, with the 3 tens of the dividend, equal 33 tens. 6 in S3 
tens, 5 tens times, with a remainder of 3 tens ; writing the 3 tens 
in the tens' place, and reducing the remainder as before, we have 36 
units. 6 in 36, 6 times ; writing the 6 in the units' place, we have 
156 as the quotient of 936 divided by 6. 

Illustrative Example, II. 

Divide 17869 by 7. 

Operation. In this example, as 7 is not con^ned in 

7 ) 17869 1 (ten thousand) any number of (ten thou- 

j «ir-n ^ -n • ;i sand) times, we shall have no ten thousands 
Ans. 25o2-o Remainder, i (^ a *\. c * i ^^ 

in the quotient, and therefore take 17 

(thousands) for our first partial dividend. We find also that the div- 
idend does not contain the divisor an exact number of times, but that 
there is a remainder of 5. As this does not contain 7 any whole 
number of times, we can indicate the division by placing the 5 in the 
quotient above the divisor, and have for the answer 2552^, which 
is read, two thousand five hundred fifty-two and five sevenths. 

From the above examples we derive the ^ 

Rule for Short Division. Beginning at the left, divide the 
first term or terms of the dividend by the divisor, make the result 
the first term of the quotient* 

Prefix the remainder, should there he any, to the next term of 
the dimdend, divide as before, and thus continue till aU the terms 
of the dividend are divided. 

Should there be a remainder after the last division, place the 
iiwisor beneath it, and annex the result to the qudtient. 
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S7« Proof I. Division is the conTerse of Multiplication, 
the divisor and quotient being factors of the dividend : hence, to 
prove an example in division, multiply the quotient hy the divisor, 
and to the product add the remainder. The sum thits obtained 
should equal the dividend. 

S8m Examples. 
Divide 



1. 36945 by 3. Ans. 12,315. 

2. 987654by4.^w5.246,913|. 

3. 864024 by 6. 



4. 369801 by 9. 

5. 120087 by 11. 

6. 906102 by 3. 



786491 , , 

12. ; — = what ? 

8 

369472 
13. — -— = what ? 
5 



7. Find the sum of the last four answers. Ans. 498^044. 

8. Divide 10101019 by 7. 

9. Divide 16444006488 by 4. 

10. 23456983241 ~ 9 = ? 

11. 30089043921-^7 = ? 

14. How many ban-els of flour, at 7 dollars a barrel, can I 
buy for 259 dollars ? 

15. At 11 cents a yard, how many yards of cloth can I buy 
for 368972 cents ? 

16. If 12 pieces of cloth contain 408 yards, how many yards 
in a piece ? 

17. How many weeks are there in 4781 days ? 

18. How mhny hours will it take me to walk 1378 miles, at 5 
miles an hour ? 

19. 9 times a certain number equals 324783 ; what is that 
number? Ans. 36,087. 

20. 8 X what = 36924? 21. 12 X what =: 46817 ? 

Long Division. 

S9m Long Division is the process of dividing where the 
divisor is large, and the work written down. 

60* Illustrative Example, X. 
Divide? 85232 by 23, 
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Opebatiok.' ^^ ^ contained in So (thou«.) 3 (thoiis.) times ; 

231 85232 CdTOSii. ^^ pl&ce the 3 (thous.) in the quotient, £lt th6 

69 "S^^ °^ *^® dividend. 3 (thous.) X 23 = 69 

T'zz (thou8.)i which, subtracted from 85 (thou^.), leaves 

-^- a remainder of- 16 (thous.). Bringing down the 

next figure of the dividend, we have 162 (hund*s), 

^^^ which contains 23, 7 (hund's) times ; we place the 

ii£- 7 (hund's) in the quotient at the right of the 3 

17 (thous.). 7 (hund's) X 23 = 161 (hund's), which, 

subtracted from 162 (hund's), leaves 1 (hund.). Bringing down the 
3 (tens) of the dividend, we have 13 (tens), which does not contain 23 
any number of (tens) times. Placing a zero, therefore, in the ten's 
place in the quotient, we bring down the next figure, 2, and have 132 
units ; 23 in 132, 5 times. Writing the 5 in- the unit's place in th& 
quotient, multiplying and subtracting as before, we have a remainder 
of 17, and for our answer, 3705^|. Hence the 

Rule for Long Division. Beginning at the left, divide ih4 
first term or terms of the dividend by the divisor ; make the result 
the first term of the quotient. Multiply the divisor by this term^ 
and subtract the product from that part of the dividend used. 

Annex the next term of the dividend to the remainder ; divide 
CIS before, and thus continue till all the terms of the dividend are 
divided. 

Should there be a remainder after the last division, place the 
divisor beneath it, and aimex the result to the qvotient. 

Note 1. When it is difficult to determine the quotient figure at eighty 
trial divisors may be used. 

For example, divide 29847 by 476. 

...« X ^^^.^ , It is evident that 476 is contained in the dividend 
476 I 29847 i • • 

-' ^ fewer times than 400 is contained in it, and more 

times than 500. Rejecting two right hand figures from the divisor, 

also from that part of the dividend first considered, we see that 4 is 

contained in 29, 7 times, and 5 in 29, 5 times ; therefore the quotient 

figure cannot be more than 7 nor less than 5. 

Note 2. If, at aftjr time, the product obtained by multiplying the 
divisor by any term of the quotient, exceeds the partial dividend, the 
quotient figure is too large. If, at any time, the remainder equals or 
'ceeds the divisor, the quotient figure is too small. 
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-61; PR00# ii. By casting out the O's. (Art. 5D, note.) 
Multiply the exceH of &*» ik the divisor, by thn excess of 9'* in 
the quotient^ and find tht excess of 9'« in the product ; if it 
equcds the excess of 0*s in the dividend after the remainder has 
bteri svbtracted, the work is presumed to he right, 

63* Illustrative Examtlei II. 
Divide 26874 by 44 

Operation* PRoor* 

44 ) 26874 ( 610 Quotient. 4 + 4 zz: 8 

264 6 + 1 z= 7 



47 7X8 = 66. 6+6 — 11 = 

44 + 2. Casting out the 9, we not3 

— the remainder 2. 

34 Reminder. i26874 — 34 = 26840. 

Placing the remainder, 34, in 2 -f 6 + 8 = 16 = + 7. 

a fractional form, in the quo- 7 + 4= 11=0 + 2. This last re- 

tient, we have for the answer, mainder, 2, being equal to the first, 

610fJ; the work is right 

OS. Examples. 

1. Divide 232848 by 5G. Ans. 4158. 

2. Divide 43572386 by 187. Ans. 233,007//;.. 
8. Divide 18764321 by 262. 

4. Divide 82456819 by 4618. 

5. Divide 987654321 by 12345. 

' 6; Divide 1459998 by 88, 19, 57, 171^ 49, 613, 76842, and 
add the quotients. Ans. 182,075||. 

7. Dividfc 195989184 by 41, 16, 144, 164, 123,369, 7?, 656, 
1968, and add the quotients. Ans. 24,830,608^ 

8. Divide 43586118576 by 17, 66, 119, 1,86, 4158, 51^ 72, 
1S6^ 99, 45738, 29106, 820166^ and add the quotients^ 

Ans. 6,288,215,934. 

9. 975318642 + 893 == ? 12. 8347800 + 9004 = ? 

10. 800000231 + 73 = ? 13. 769800281 + 876 = ? 

, fe6845 , , ,, 8987659002 ^ ^ 

11. — — - = what ? 14. — — -— — = what? 

268 - 83297 
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641* When the divisor is 10, 100, or 1000, &C., we can 

divide bj simplj removing the decimal point in the dividend as 

many places towards the left as there are zeros in the divisor; the 

number at the right of the point will he die remainder ;. thus, 

Sea-h 100 = 3.68 (or ^M' Hence, if the divisor consists of 

anj number of significant figures with zeros annexed, first cut 

off the zeros from the divisor and an equal number of figures from 

the right of the dividend^ then divide what remains of the dividend 

hy what remains of the divisor. To the remainder^ ifcmy^ annex 

the figures that were cut off in the dividend ; thus, 

38100 )968|42( 25 ^. ^. ^ ^ . ^ ,^ 

-c Disregarding the tens and units, we find how 

many times 38 (hmid.) is contained in 968 

208 (hund.), which is 25, with a remainder of 18 

190 (hund.) ; this, with the 4 tens and 2 units left in 

the dividend, makes the entire remainder 1842, 

1842 ... 3800 is contained in 96842, 25J|ff tunes. 

^S. Examples. 

15. Divide 42179 by 1000; by 18000. Ans. 42^oVo ; ^^J^jt 

16. Divide 76532102 by 4800; by 91000. 

17. Divide 98000269 by 32600000 ; by 980000. 

18. Bought a farm for $18715, at $95 an acre; how many 
Peres were there in the farm? Ans, 197. 

19. Paid $4505 for 27 acres of woodland; what was the price 
per acre ? 

Solution. If 27 acres cost $4505, one acre will cost one twenty- 
seventh of $4505, which equals, &c. 

20. Paid $35328 for 368 acres of land; find the price per 
acre. 

21. The distance from Boston to Albany is 198 miles, from 
Albany to Buf^o, 298 miles. How long will it take a train to 
pass over the road at the rate of 28 miles an hour, allowing 2 
hours for detentions between Boston and Albany, 1 hour at Al- 
bany, and 3 between Albany and Buffalo ? Ans. 23f g hours. 

22. The Ohio Canal descends 1832 feet in 152 locks ; what is 
3 average descent in each lock ? 
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83. If 8 presses can coin 19000 pieces of money in an hour, 
how many pieces can one press coin in a minute, 60 minutes 
making an hour ? 

24. In how many days, of 12 hours each, can the president o! 

a bank sign 9000000 bank notes, if he signs 8 in a minute ? 

I^^For Contractions in Diyision, see Appendix, 
ty For Dictation Exercises, see Key, 

66. Questions for Review. 

1. What is Arithmetic ? What are numbers? What is an ab- 
stract number ? a concrete ? What is a unit ? ipefine Notation <md 
Numeration. How are numbers represented ? Describe the Roman 
method; — the Arabic. Which is more used ? Why is this sometimes 
called the Decimal System ? What is the decimal point ? By what 
is the number of units of any order expressed? By what is the order 
of units expressed ? 

2. IIow do you write numbers? How dp you read numbers? 
Xame the first seven periods. Name others as far as you can. How 
are these periods separated ? What' are the names of the places of 
each period ? 

3. What is the least number of figures that will express units? — 
thousands ? — billions r — trillions ? — millions ? — quadrillions. 

4. In 180654338761, what is the largest number of thousands? — 
of millions ? — of ten-millions ? — of hundred-billions ? — of trillions ? 
— of tens ? — of hundreds — of ten-thousands ? 

5. How will zeros at the right of a number afiect it ? -— at the left ? 

6. What does a figure in the first place at the right of the decimal 
point represent? — in the second place? — in the third? 

7. What is Addition ? What is the sign for Addition ? — for 
Equality ? How do you arrange numbers to be added ? Is this ab- 
solutely necessarj'? Perform and explain an example containing four 
numbers of at least seven figures each. Give the rule. 

8. AVhat is Subtraction ? Name and define the terms used. 
What is the sign for Subtraction? Take 3684 from 7000068, and 
explain. Give the rule ; — the proof. When the minuend and differ- 
ence are given, how can you find the subtrahend ? When the subtra- 
hend and difference are given, how can you find the minuend? 

9. What is Multiplication? Name and define the terms used. 
What is the sign for Multiplication ? Perform and explain an example 
in which the multiplier has, at least, two figures. Give the rule •, — • 
first method of proof j — second method. How do you multiply by 
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10, 100, lOOO, &c.? Hotv do you ptOc^ed if ihete arfe iBeiod at tiie 
light of the multij Kcand or midtiplier ? Ten* X tinits = what ? 
Thousands X tens ? Hundreds X tens ? Ten-thousands X hundreds? 
Ten-thousands X ten-thousands? 

10* What is DivtsiON ? Naitne and define the terihs used. What 
Is the sign for Division ? Perform and explain an example in short 
division. Give the rule. Give the proof by multiplication. Perform 
and explain an example in long division. Gite the rule. Give the 
proof by casting but the 9's. 

11. How do you divide by 10, 100, 1000, &c. ? How do you di- 
vide when the divisor contains zeros at the right of significant figures ? 
When the dividend and qtiotieiit are given, how can you find the 
divisor? When the divisor and quotient are given, how can you 
find the dividend P When the multiplier and product are given, how 
can you find the multiplicand. When the multiplicand and product 
are giveir, how can you find the multiplier ? 

67« Miscellaneous Examples. 

1. Add nine biUion^ six hundred ninety-two million, eightj-one 
thousand sixty-four ; eighty-nine trillion, six hundred thirty-two 
million, hitiety-one thousand eighteen $ eighty-seven thousand 
thirty-fbur ; and two hundred sixty-eight quadrillion, nine hun- 
dred eighty-four trillion, ninety-eight million, one thousand 
ninety-four. 

2. From (900362840218 — 986234681) take (7682 + 
9619875.)* 

3. Multiply (3684291 + 3642) by (8643264 — 8321628.) 

4. Divide (3687291 — 86) by (3684 + 232.) 

5. If 892 13 on6 factor, and 28544 the product, what is the 
other factor ? 

6. 365 timeg what number •= 298570 ? 

7. If the dividend is 38493, and the divisor 4277, what is the 
quotient? 

. 8. If the dividend = 42777, and the quotient 9, what is the 
divisor? 

9. There were 52 schools in Antigua in 1858, with 4467 
Scholars; required the average number in each. 

' * In examples 2, 3, and 4, fi^st perform the operations indicated within 
tAe parentheses. 
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'■ 10. David was born 1085 Jrears B. C, and Wasbltigton 1732 
A. D. ; what time elapsed between thfei&e events ? 

11. What do I saVe a year, ihy income being $1600 a year, 
land iny expenses $24 a wefefc, 52 weeks ih&king the year? 

12. Illinois produced ih i860, 1515594 pounds of inaple sugAi* ; 
what was its value at i cents per pound ? 

13. Mississippi produced 1195699 bales of cotton ; what was 
its Vaiu6 at 13 cents per pound, 400 pounds to the bale ? 

14i Missout-i produced 4164 tohS of lead, Worth $356660- 
what \^as the value per ton ? 

15. The population of Chicago ih 1850 was 29963 ; in 1860, 
1 09265 ; what wds the average increase a year ? 

16. if 8 men can do a piece of work In 24 days, how long 
will it take one man to do it ? 

17. If 768 be one factbr, and 861 —237 the other factor, what 
Is thi3 product? 

18. Smith <fe Co. c6tiSutiieJr4 tons of coal in a year 5 lijow 
faitidi more must they pay for their coal in 1864, when doa^i is 
$14 a ton, than in 1860, when it was #8 a ton ? ^ 

19. From the invention of parchment to the invention of 
paper was 7825 years ; to the use of quills in writing 741 years 
mone; td the invention of printing, 804 years more; to the in- 
vention of stereotyping, 345 years more ; how many years from 
the invention of parchment to Jthat of stereotyping ? 

20. Parchment was invented 887 years B. C; when was 
paper invented ? Ans. 105 B. C. 

21. When were quills first used iii writing ? Ans. A. D. 636. 

22. When was printing invented ? 

23. When was stereotyping invented ? 

24. 76854 divided by what number, gives a quotient of 56 
.«nd a remainder of 22 ? 

25* What number divided by 87, gives a quotient of 3842 and 
a remainder of 76 ? 

26. In 1853j Wheeler & Wilson knade 790 sewing machines; 
In 1854, 956; in 1855, 1171; in, 1856, 2210; in 1857, 4591; 
in 1858, 7978 ; in 1859, 21306 ; in 1860, 19265 ; in 1861, 
19725. Required the amount. 
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; 27, If a sewing machine can set 640 stitches in a minnte^ 
how many can it set in an hour? — in a day of 12 hours ? — in 
6 working days, or a week ? — in 52 weeks, or a year ? 

28. There was sent to the U. S. mmt, from 1823 to 1836, 
$4377984 worth of gold ; what was the average value sent a 
year? If gold was worth 16 dollars an ounce, how many pounds 
were sent, allowing 12 ounces to a pound ? 

29. In the Pacific Mills, 200000000 gallons of water are used 
in a day. How many weeks would it take a maa to pump it if 
he could pump a gallon in six strokes of the pump, 20 strokes a 
minute for 16 hours a day, allowing 6 working days per week? 

30. If the earth is 95000000 of pailes from the sun, and the 
moon at its full is 224000 miles farther on, and light travels at 
the rate of 191500 miles a second, how many seconds is it in 
passing from the sun to the mooi^ and back to the earth ? 

Ans. 498^g^^j/>o seconds^ 

31. If 3871 be divided by 79, and the quotient be multiplied 
by 133, to tliis product 6523 be added, the amount divided by 
40, and that quotient multiplied by 970, what will be the 
product?- ^25. 316,220. 
32. (17 — 2) -7-3 = ?* 33. (7-J-3) X 2 = ?* 

34. (1863 + 7982) XB *_^ 35. 19360-^9472 4-43* 

7 ■"* 368 ~^ 



36. (2 + 1 X 7 + 4) — 5 + (8 + 6) X 2 = ?• 
87. (81 + 9) ~l0 + 67 + (2 + 3X 7 + 7) -7-6*1==? 
!for Dictatioii Exercises, see Key. 



* A vinctdttnif , of parenthesis (^ ), signiftes that the same oper- 

fction is to be performed upon all the quantities thus connected. In 
solving examples, it is generally better first to reduce all quantities con- 
nected by a vinculum, or parenthesis, to their simplest forms. Thus, in 
Ex. 32. (17 — 2)4-3=15-1-3=5. Ex.33.(7 + 3) X 2 = 10 X 2 = 20. 

Ex. 36. (2 + 1 X 7 H- 4) -i- 5 + (8 -f 6) X 2 « 

(3 X 7-f4)-i-6+/ 14X2«5-f28«83, 
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FEDERAL MONET. 

ttS. Pederal Money is the medium of exchange in .the 
United States. Federal is derived from the Latin fcBdus^ 
a league; the money being used by states leagued or united 
under one government. Federal money consists of eagles, rep^ 
resented by E. ; dollars, represented by $ ; dimes, by d. ; centis^ 
by cts., and mills by m. 

Talle of United States Currency, or Federal Money. 

10 m. = 1 ct. 

10 cts. = 1 d. 

10 d. =$1 

$10 = 1 E. 

C9. As these denominate numbers increase and decrease 
like simple numbers, hy a scale of tens, they are written as sim- 
ple numbers are written, and operations are performed upon them 
as upon simple numbers, the dollar being regarded as the unit. 
The sign for dollar, $ , is placed before any number which wc 
wish to designate as representing United States currency. 

$89,445 
In business operations the denominations eagles and dimes are 
commonly disregarded, eagles being considered tens of dollars, 
and dimes, tens of cents ; thus, the above illustration is read 89 
dollars, 44 cents, 5 mills. 

Examples. 

70. Write the following : — 

1. Seven hundred sixty-four dollars eighteen cents four 
mills. Ans. $764 184 

2. 972 dollars 17 c6nts 2 mills. 

3. 5768 dollars 9 cents 2 mills. 

4i 10 thousand dollars sixty centd^ 
& 9 million dollars 9 mills. 
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, Read the following : — 






6. 


$2789.842. 


11. 


$2009147.00. 


7. 


$9872.406. 


12, 


$98765481.052. 


8. 


$9084.007. 


13. 


$4897.007. 


9. 


$864201.90. 


14. 


$987801.94. 


10. 


$329871.045. 


15. 


$81746.807. 



16. What is the largest number of cents contained in exam- 
ple 6? — 7? — 8? — 9?— 10? 1st Ans. 278,984: d^ 

17. What is the largest number of dimes ? — of mills ? — of 
eades ? 1^^ Arts. 27,898 dimes. 

18. Read examples 11 to 15, making cents the unit of numer- 
ation. 

19. Reduce $86452. to cents; to mills. 

Am. 8,645,200 cents ; 86,452,000 mUls. 

20. Reduce $9841.72 to mills. 

21. Reduce 8712647 cents to dollars. 

22. Reduce 3687514 mills to dollars. 

How do you reduce dollars to cents ? to mills ? 
How do you reduce mills to dollars ? to cents ? 
How do you reduce cents to mills ? 

23. $9843.621 + $4687.32 -|- $84,321 + $.07 + $.64 + 
$973,241 = ? Ans. $15,589,213. 

Note. — In addition and subtraction of Federal Money, dollars shoidd 
be written under dollars, cents under cents, etc. 

24. $3684271 + $765.42 4- $1763.417 + $8645.217 — . 
3,68 = ? Ans. $14,854,645, 

25. From $8643.271 + $98367.489 take ($37,862 rf 
$38695.41). 

26. From $3471.009 — $.71 take ($987,541 + $862.73). 

27. From $4645. + $8178. take ($9827. — $6712.86). 

28. $34865.002 X 46 = ? Ans. $1,603,790,092. 

NoTB. — In the example abovei ^ niUs a:re ^lultipHed, th^ answer 
must be mills. 

29. 11 X $3687.40 = ? 31. $984173? X 791 :;?? ? 
80. $946,918 X 478 = ? 32. 984 X ^76^4216.6,^? 
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KoTE. — It will be obvious that in the four following examples, the quo- 
tient must be of the same denomination as the dividend. 

33. $13428. -7- 9 = ? 35. $241364.48 — 56 = ? 

34. $7352.88 -r 12 z= ? 36. $3712471.712 .i. 488 = ? 

ySB, Illustrative Examfle. 
$1725. -M8 = ? 

Operation. 
18 ) 1725 ( 95.833^V Ans. 

i62 

rrr la this example, after dividing the dollars, we have 

^ a remainder of 15 dollars; this we reduce to dimes 

• — by annexing a zero, and dividing, obtain 8 dimes 

loO £^j. ^^Q quotient figure, and have a remainder of G 

Iri. dimes, which we reduce to cents and divide, and have 

60 a remainder of 6 cents, which we reduce to mills and , 

54 divide, and have a remainder of 6 mills, and for the 

50 entire quotient, $95,833^^. Ans, 

64 

6 
Note. — In viie four following examples continue the division to mills. 

37. Divide $9867. by 37 ; by 91 ; by 416. 

38. Divide $89000. by 17 ; by 42 ; by 368. 

39. Divide $36421.90 by 18 ; by 48. 

40. Divide $6003489. by 96 ; by 543, 

41. How ixiany times are $.34 contained in $36.72 ? 

42. How maay times are $.25 contained in $645. ? 

Note. — la dividing Federal Money by Federal Money, when the de- 
nonunatioi^ are mUikef it is necessary first to reduce the dividend and 
divisor to the same denomination. The answer will be an abstract numr 
her ; thus» $645. -j- $.25 =: 64500 -5- 25 = 2580. 

43. Divide $186432.18 by $0,032, 

44. Divide $382971.21 by $93. 

45. Bought 1 pair "of boots for $1.37; 1 pair for $1.65.; 
clippers for $.95 ; shoes for $.65; and shoes for $.82. Required 
\he entire cost. 

46. Bougbt a horse for $95.00 ; a wagon for $63.00, and 
kamess for $ 15.00 ; kept them a week, paying $ 2.50 for board 
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for the horse, then sold them all for $ 175.00. Did I gain or 
lose, and how much ? 

47. What cost 8 pairs geese at $1.28 per pair ? 

48. Bought 2 dozen pigeons at $.85 per dozen, 2 dozen at 
$1.10 per dozen, and 1 dozen for $.90. What should I pay? 

49. 8874 sheep were sold at $4.13 per head ; what did they 
bring ? 

50. There were shipped to Great Britain in one year from 
New York, 20602243 pounds of butter. What would it bring 
at 15 cents per pound ? 

51. 39479897 pounds of cheese were shipped the same 
year. Required the receipts at 7 cents per pound ? 

52. 4778 beeves were sold in New York market in one 
week, averaging 874 lbs. apiece, at 7 cents per pound ; what 
was received for them ? 

53. Bought 2 pieces of flannel, each containing 62 yards, for 
$39.68, and sold them for 40 cents per yard. What did I gain ? 

54. Paid a man $16.25 for 13 days' work; what was that 
a day? 

55. Paid $5.10 for 17 boxes strawberries; what was that 
a box? 

56. Among how many boys may $10 be distributed, that 
each may receive $0,625 ? 

57. Sold 35 barrels Greenings at $1.75 per barrel, 17 barrels 
Baldwins at $1.80 per barrel, 12 barrels fall Harveys at $1.25 
per barrel, and 25 of Russets at $2.^25 per barrel. Paid 17 ceijts 
a barrel for picking, and $12.00 for transportation. What re- 
mained after all my bills were paid ? 

58. Paid $3.00 for 1 dozen apple trees, $3.36 for 1 dozen 
peach trees, $3.30 for one half dozen pear trees ; what did I 
pay for the whole, and how much a piece for each kind ? 

59. Paid a carpenter for stock and work for a house, $450.75 ; 
for mason's work, $38.25 ; for digging and stoning cellar, $47.18 ; 
for painting, $40.00 ; to the plumber, $8,125. J then sold it, 
and lost, in so doing, $14.305 ; what did I sell it for ? Ans. $570. 
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CO. Bought a farm, containing 40 acres meadow and 17 wood- 
land, for $2850.00. Sold to one man 10 acres woodland for 
$85.00 per acre ; to another a house lot of one acre for $90.00 ; 
and the remainder to a third for $2025.00. What did I gain 
by the operation; and for how much per acre did I sell the re- 
mainder? Arts. $115; $44,023fB. 

" Bills. 

73* When, in a business transaction, one person receives 
money, property, or services from another, he becomes indebted 
or is debtor for the amount he receives. 

The person who parts with the money, property, or services, 
is credited for the amount he has given, and hence is called the 
creditor, 

A written statement of the amount of the debt, with the items 
included, is called a hiU, and is usually written in forms like 
those on the following pages. 

When the creditor is paid the amount due, he acknowledges 
the receipt by his signature at the foot of the bill, after the 
words " Received payment." A bill thus signed i3 said to be 
receipted. , 

T4:» Find the cost of each article in the following bills, and 
their several amounts. 

(1.) Buffalo, November 10, 1862* 

Mr. James Crocker, 

Bought of Henry Shedd, 
10 bbls. St, Louis Flourj extra, at $ 9.50 



12 « Western " 


medium, *^ 


7.76 


■f 


8 « Canada " 


extra, " 


6.72 




14 « Canada « 


choiee extraj^ ^ 


7s87 : 


• 


3 '' Com Meal, 


u ,, 


4;g5 ^ : 


'■y 


20 bu. Northern Oats, 


u 


.61 





Received payment. 



$376.89. 
By George Bakeb; 



fiO 
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(2.) 

Mr. D« Danfobth^ 

65 bu« Potatoes, at 
300 lbs. Squashes, 
450 ^ Pork, 

35 bu. Beans, 

85 " Rye flour, 

Beceiyed payment, 



Lawrencb> November 18, 1862. 



Bought of J. SmitHi 



a 



u 



u 



$0^5 

.01 

.11 

2.50 

2.25 



(8.) 
Mr. James Blake, 



3 bu. Herds Grass, 
75 lbs. Clover Seed, 
25 bu. Canary Seed, 
18 lbs. Mustard Seed, 
25 « Hops, 
22 « Hops, 

Received payment, 



at 



M 



« 



« 



$367.00 Ans. 

J. SUJTE. 

Boston, 4;9rf7 17, 1893. 



Bought of Breck & Cou, 

.11 

3.62 
.13 
.17 
.16 



$115.61 Ans. 



Joseph Bbeok, foir Breck & Co. ' 



(4.) New Bedfoed, October 9, 1862. 

Mr. J. L. Rice, 

To Henrt Browk, i>r.* 

To 2 bbls. Pork, prime, at $ 15.50 

« 250 lbs. Hams, « .09 ^ 

•* 475 « Butter, «• .24 

« 432 « «i « .18 



Received payment. 



$ 



Henry Brown. 



* This metiM that Ifr. Bice is debtor to Hr. Brown. Dr. is read 
••debtor/* 
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(5.) Kw Ydu, 3iank 7» 1868. 

A. M. Fhipps, Esq., 

To Samubi. Sloaotb, J?r» 

To li lbs. Tartaric Acid, at $ .65 ^ 

7 << Bhie Vitriol, " .25 
3 0^. Morphine^ ^ 7.00 
5 « Qainiiio, " 4.00 
2 lbs. Gardamoms, ^ 3.50 

10 •< Cream Tartai, " .51 

8 " Cubebs, ** M 
5 « Gum Copal, « *68 
8 galls. Cod Liver Oil, « 1.75 



Jan. 7. 


To 


u « 


U 


« 12. 


it 


« 13. 


u 


Feb. 2. 


u 


a u 


u 


u u 


u 


a u 


u 


u u 


u 



Received payment, $ 

Samuel Sloane. 



(6.) Bristol, VomfiNy 1, 1863. 

Otis Butleb, Esq., 

1862. To Ralph Bubksibe, Dr. 

Apr. 3. To 96 lbs. Rice, at $ .07 

« « « 3 " Saleratus, « .08 

« « u 28 « Castile Soap, « JG 

Maj 9. « 25 ** Pearl Starch, ^ .09 

« 15. « 1^6 « Crushed Sugar, « .13 

" « « 196 « Brown Havana, « .12 

June 5. « 46 « Hyson Tea, « 1.12 

July 10. " 37 " Gunpowder Tea, « ^5 



May 10. By 1 Wagon, $42.00 

^ 16. "2 CowB, at $35.00, 

** Cash, 10.00 



$ 



M 



Balance due R. B. $ r- 

Received payment, 

Ralph Bihinside. 

« This means that Mr. Butler is credited for goods or cash delfyered* 
€V. is read ** creditor/' 
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' 7tt»' Find tie amounts due in the following examples, and 
make out the bills. 

7. Charles Fuller purchased of James Munroe, Jan. 4, 1863, 

1 horse for $95.00, 2 cows at $50 apiece, 1 wagon for $62.00, 

2 shovels at $1.12 apiece, 80 bushels corn at $.65 per bushel, 
and 17 bushels wheat at $1.62 per bushel. 

8. Samuel Banks sold to Abraham Seward, March 10, 1863, 
2 pieces flannel, of 62 yards each, at $.49 per yard; 5 pieces 
cotton, bleached, at $.24 per yard, 2 of the pieces containing 
36 yards each, and 3 containing 35 yards each; 38 yards ticking, 
at $.29 ; 86 yards brown sheeting, at $.27 ; 42 yards broadcloth, 
at $3.65 per yard. 

9. Dr. Cardamom bought of James Mortar 3 gallons castor-oil at 
$2.50 ; . 9 pounds oil peppermint at $2.50 ; 4 pounds oil cassia at 
$3.62 ; 4 pounds oil orange at $3 ; 6 pounds oil lemon at $4.25 ; 
5 pounds oxalic acid at $.33 ; and 5 pounds Seneca root at $.95. 

10. Baldwin & Lewis, of Cincinnati, bought of Balch & Ray- 
ner, Boston, 24 sack coats at $15.75; 36 vests at $3.50; 95 
pairs panlis at $4.38 ; 4 dozen pairs suspenders at 42 cts. per pair ; 
23 dozen pairs gloves at 68 cts. per pair; and 15 dozen collars 
at 13 cts.' apiece. 

11. Hiram Teachwell bought of Mark Thrifty, Nov. 8, 1862, 
2 Dictionaries, at $.87 apiece; 9 Vocal Cultures, at $.70; 12 
Walton's First Steps, at $.13, and 24 Worcester's Spellers, at 
$.20« Dec 2, he bought 2 reams paper at $2.12, 3 dozen pen- 
cils at $.50, and 12 slates at $.17. Dec. 10, he paid Mr. Thrifty 
$20.00, and Jan. 1, 1863, Mr. Thrifty made out his bill. Re; 
quired the balance due* 

12. Solomon Eatchall bought of Hiram Southack, Aug. 11, 
1862, 12 pairs congress gaiters, at $2.75^ 12 pairs misses' gaiters, 
at $1.12; 8 pairs kip boots, at $2.75; 12 pairs, at $.95; 9 pairs 
boys' metallic-toed shoes, at $.72 ; 12 pairs gents.' boots, at $6.75 ; 
12 pairs^ at $4.25; 5 pairs, at $3.15. He sold Mr. Southack 18 
yards black silk, at $1.17; 48 yards brown sheeting, at $.19; 18 
yards crash, at $.13, and 20 yards flannel, at $.45. 

Fpr DictatlQB Exercises, see Key. 
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AN^YSIS. 

76* Analysis in arithmetic consists in deteimioing the solu- 
tiopi of an example from the relations of the numbers given in 
that example. 

The given namber, which ia of the same denomination as the 
required answer, forms the basis of all the reasoning, and should 
be the first written in peribrming an example. 

The valu^ of any number of things may be obtained by first 
finding the value of a single thing or unit of the same denom- 
ination. This unit is sometimes called the unit of computation. 

Illustrative Example. 

If 25 barrels of flour cost $175, what cost 17 barrels ? 
Operation. $175 is the term of the same denom- 

17o v" 17 = ^119 Ans ^"*^^o^ ^^ *^® required answer. Before 
* .2d finding the value of 17 barrels, we must 

know th& value of 1 barreL* If 25 barrels cost $175, 1 barrel will cost 
1 twenty.fifth of $175, and 17 barrels will cost 17 X 1 twenty-fifth of 
$175,= $119. 

Examples. 

1. If 13 acres of land produce 780 bushels of com, how many 
bushels will 5 acres produce? .Ans. 300. 

2. If 5 boxes of oranges cost $21.80, what cost 21 boxes?, 

Jns. $91.56. 
a. If a car runs 207 miles in 9 hours, how far will it rOn in 
25 hours? * 

4. If 18 rows of potatoes yield 54 bushels, how many bushels 
will 405 similar rows yield ? 

5. If $19.74 w^re paid for 14 bushels of rye, what must be' 
paid for 25 bushels ? 

6. If 19 tons of coal run an engine 266 miles, how far will 
14 tons run it? 

7.' If 5 oxen consume 85 pounds of hay in 1 day, how much 

will be required for 1 yoke of oxen of the same size, and for th# 

game time ? 

* 1 barrel is the unit of computation. 
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& How roanj pounds of coffee can be bought for $15, if 40 lbs. 

cost $8? 

Note. — If $8 pay for 40 xx>imd^ $1 wiU pay for 1 eighth of 40 
pounds, and ^15 will pay for 15 X 1 eighth of 40 pounds ^^ 75 pounds. 

9. If 150 barrels of apples were bought for $200 and sold for 
$350, what would be gained by selling 45 barrels at the same 
rate ? 

10. If a quantity of hay lasts 22 oxen 105 days, how many 

days will it last 5 yoke ? 

Note If it lasts 22 oxen 105 days* it wiU last 1 yoke 11 X 105, and 

it inll hut 5 yoke 1 fifth of 11 X 105 days » 231 days. 

11. A field of wheat was reaped by 10 men in 6 days ; what 
length of time would be required for 15 men to reap the same 
amount? 

12. A dstem can be emptied in 35 minutes by 7 pipes ; in 
what time can it be emptied, if 5 only of the pipes are open ? 

13. If 1423 operatives can do a piece of work in 12 days, in 
what time will 2400 operatiyes perform the same work ? 

14^ If a certain piece of work can be peribrmed by 250 men 
in 14 weeks, how many more must be employed to perform it in 
a week? 

15. A garrison of I^POO men have proYision to last them 
6 weeks ; if 2000 men be killed in a sally, how loo^ will the 
pioyisions last the remainder? 

7T, Questions for Review. 

1. Federal Moxey. What are the denominations of federal 
money? GItc the table. How do you write numbers in federal 
currency ? What is conadered the unit ? Give the sign for dollars. 
How do you reduce eagles to dollars ? dollars to cents ? dollars to 
mills ? eents to mills ? mills to dollars ? 

2. How do you add numbers in this corrency ? How do yon sub- 
tract? When yon multiply, of what denomination is the product? 
When you diTide by an abstract number, of what denomination is the 
quotient? l)iTide $185 by 7, continue the division to mills, and 
explain. What is necessary in order to divide mills by doUars ? by 
cents ? In dividing cents by dollars, is the quotient abstract or con- 
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crate? In dividing dollars by an abstract number, is the quotient 
abstract or concrete t^ 

3. Bills. What is a bill ? An9* It is a writing given by the cred- 
itor to the debtor, showing the amount of the debt. Who is tho 
creditor ? the debtor ? What is the receipt of a bill t 

4. Analysis. AVhat is analysis? Which term fonus the basifl of 
reasoning? 



78. GeixvraJa Beyisw, No. 2. 

1. 287 + 5 miUion + 36 thousand -}- 5948 1 z= ? ■ 

2. Add 567 to the sum of the following numbei-s : 121 ; 232 ; 343 1 
454; 565; 676; 787; 898. 

3. Take 987 from each of the fdlowing numbers, and add the re- 
mainders: 9876; 5678; 3644; 7573; 2432; 4001. 

4. What number must be addtd to the difference between 58 and 
7003 to equal 938425 ? 

5. What number, taken from the quotient of 1833000 -f 47 
leaves 25? 

6. "V^Tiat number equals the product of 1785, 394, and (624 — 48)? 

7. If 5872 is the multiplicand, and half that number the multiplier, 
what is the product? 

8. If 4832796 is the product, and 1208199 the multiplicand, what 
is the multiplier ? 

9. If 894869 is the minuend, and the sum of all the numbers in the 
tbird example is the subtrahend, what is the remainder ? 

10. If 700150 is the dividend, and 3685 the quotient, what is the 
divisor? 

11. If 28936 is the divisor, and 86 is the quotient, what is the 
dividend ? 

12. Divide 87 million by 15 thousand. 

13. $3.75 -f- $9.32 H- $.75 + $10. + $2,185 + 4 cents = ? 

14. $19. — $.75— $8.25 + $3.54=? 

15. From 18 X $5,873, take $3.68 -r 4. 

16. If $183.30 is the dividend, and $3.90 the divisor, what is the 
quotient ? 

17. If $98.60 is the dividend, and 17 the divisor, what is the 
quotient? 

For changes, see Key. 
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properties of numbers. 

79, Signs. — Recapitulation. 
-f- signifies plus, or more. - =z signifies equal to. 
— r signifies minus, or less. X signifies multiplied by. 

^ signifies greater than. -5- signifies divided by. 

<^ signifies less than. .•. signifies therefore. 

( ) parenthesis, and , vinculum, signify that the same op- 
eration is to be performed upon all tlie quantities thus 
connected. „ 

Definitions. 

80« Numbers are either integral or fractional. 

81. Integ^ral numbers, or lingers, are whole numbers. 

82. ^Fractional numbers are parts of whole numbers. 

83. A Factor or Divisor of a number is any number 
which is contained in it without a remainder ; thus, 2 is a fac- 
twoffi. 

84:* A Prime Number is a number which contains no 
integral factor but itself and 1 ; as, 1, 2, 3, 11. 

8«S* A Composite Number is a number which contains 
other integral factors besides itself and 1 ; as, 4, 6, 8, 25. 

8ft. A Prime Factor is a factor which is a prime number. 

ST. A composite number equals the product of all its prime 
factors ; thus, 12 = 2X2X3. 

88. Two numbers are said to be prime to each other when 
they contain no common factor except 1; thus, 8 and 15 are 
prime to each other. 

89. The Power of a number is the product obtained by 
taking that number two or more times as a factor. If it is taken 
twice as a factor, the product is called the second power, or 
square; if three times, it is called the third power, or cube; if 
four times, the fourth power, &c. Thus, the second power of 3 
is 3 X 3 = 9 ; the third power of 3 is 3 X 3 X 3 = 27; the 
fifth power of 3 is 3X3X3X3X3 = 243. 
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-00« llie Index or Exponent of a power is a figure which 
shows how many times the number is taken as a factor. It is 
written at the right of the number, and above the line. Thus, 
in 53, 7% 2% the exponent 3 shows that 5 is taken three times as 
a factor, 2 that 7 is taken twice, and 4 that 2 is taken four times 
as a factor. 

91 • The Boot of a number is one of the equal factors 
which produce that number. If it is one of the two equal 
factors, it is the second^ or square root ; if one of the three, the 
tJdrdj or cube root; if oue of the four, the fourth root, &c. 
Thus the square root of 9 is 3, the cube root of 125 is 5. 

Oa. V is .^e Badioal Sign, and, by itself, denotes the 
square root ; with a figure placed above, it denotes the root of 
that degree indicated by the figure ; thus, ^ signifies the third 
root, ^ the sixth root. 

Divisibility op Numbers. 

93* (1.) Any number whose unit figure is 0, 2, 4, 6, or 8, 
is even. 

(2.) Any number whose unit figure is 1, 3, 5, 7, or 9, is odd. 

(3.) Any even number is divisible by 2. 

(4.) Any number is divisible by 3 when the sum of its digits 
is divisible by 3 ; thus, 2814 is divisible by 3, for 2 + 8 + 1 + 4 
== 15, is divisible by 3. 

(5.) Any number is divisible by 4, when its tejis and units 
are divisible by 4 ; for, as 1 hundred, and consequently any num- 
ber of hundreds, is divisible by 4, the divisibility of the given 
number by 4 must depend upon the tens and units ; thus, 8G324 
is divisible by 4, while 6831 is not. 

( 6.) Any number is divisible by 5 if the units* figure is either 
5 or ; for, as 1 ten, and consequently any number of tens, is 
divisible by 0, the divisibility of the given number by 5 must 
depend upon the units. ^ 

(7.) Any number is divisible by 6, if divisible by 3 and by 2. 

(8.) Any number is divisible by 8, if its hundreds, 'tens, and 
ttnits are divisible by 8 ; for, as 1 thousand, and consequently any 
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number of thousands is (livisible by 8, the divisibility of the given 
number by 8 must depend on the hundreds, tens, and units. 

(9.) Any number is divisible by 9 if the sum of its digits is 
divisible by 9 * ; thus, 368451 is divisible by 9, and 23476 is not 

(10.) Any number is divisible by 10, 100, or 1000, if it con- 
tain at the right 1, 2, or 3 zeros ;^and so on. 

(11.) Any number is divisible by 11, if the difference between 
the sums of the alternate digits is 0, or a number divisible by 1 1 ; 
thus, in 126896, as (1 + 6 + 9) — (2 + 8 -f 6) =: 0, the number 
is divisible by 11 ; and in 9053, as (9 + 5) — (0 + 3) = 11, the 
number is divisible by 11. 

(12.) A number is divisible by any composite number, if it is 
divisible by all the factors of that number. 

93« There are no rules of sufficient practical importance for 
determining when numbers are divisible by other numbers than 
those spoken of above. .Their divisibility must be ascertained 
by trial. To do this, — 

Divide the number successively ly higher and higher primes^ 
until one is found which divides it, or until the quotient is smaller 
than the divisor, Jf no divisor is then found, the number is 
prime; for, if a number contain any prime- factor greater than 
its square root, its corresponding factor must be less. 

941 • If the odd numbers are written in order, and. every 
third one from 3, every fifth one from 5, every seventh one from 
7, and so on, be marked, and the figures 3, 5, 7, &c., be written 
under the figures as they are marked, the remaining numbers 
will be primes, and those marked will have for their factors the 
numbers written beneath ; f thus, — 
1, 3, 5, 7, 0, 11, 13, Z$, 17, 19, at, 23, fi$, 0, 29, 31, 

3 3,6 3,7 5 3,9 

$0, $jS, 37, Sf$, 41, 43, 4$, 47, 0, $i, &c. 

3, U 5,7 3,13 3,5 7 3,17 

9,lfi 

• See Appendix. 

t Eratosthenes, in the third century B. C, discovered this method of 
finding primes and factors of numbers, and as he made his table of parch- 
ment, cutting out the compodte numbers as he found them, this parchment 
w&b called Eraiosthenei SievA 
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By applying this, principle, a table can easily be made of the 
primes and of the composites, with their factors. 

Table of Prime Numbers to 1201. 



I . 


61 . 


151 


251 


359 


463. 


693 


701 


827 


953 


106Q 


2 


67 


157 


257 


367 


467 


599 


709 


829 


967 


1087 


3 


71 


163 


263 


373 


479 


601 


719 


839 


971 


1091 


6 


73 


167 


269 


379 


487 


607 


727 


853 


977 


1093 


7 


79 


173 


271 


383 


491 


613 


733 


857 


98S 


1097 


11 


83 


179 


277 


389 


499' 


617 


739 


869 


991 


1108 


13 


89 


181 


281 


397 


503 


619 


743 


863 


997 


1109 


17 


97 


191 


283 


401 


609 


631 


751 


877 


1009 


1117 


19 


101 


193 


293 


409 


621 


641 


767 


881 


1013 


1123 


23 


103 


197 


307 


419 


523 


643 


761 


883 


1019 


1129 


29 


107 


199 


311 


421 


541 


647 


769 


887 


1021 


1151 


31 


109 


211 


313 


431 


647 


653 


773 


907 


1031 


1153 


37 


113 


223 


317 


433 


657 


669 


787 


911 


1033 


1163 


41 


127 


227 


331 


439 


563 


661 


797 


919 


1039 


1171 


43 


131 


229 


337 


443 


669 


673 


809 


929 


1049 


1181 


47 


137 


233 


347 


449 


571 


677 


811 


937 


1051 


.1187 


53 


139 


239 


349 


457 


577 


683 


821 


941 


1061 


1193 


59 


149 


241 


353 


461 


687 


091 


'823 


947 


1063 


1201 



Table of xiiii CoMPOsixii Nujibers to 917, 
Which contain no prime factor less than 7 (excepting 1*). 



Noa. 


Factors. 


No«. 


Factors. 


Nov. Factors* 


Nos. 


Factors. 


Nos. 


Factors. 


49 


7* 


289 


17« 


469 7, 67 


623 


7, 89 . 


779 


19. 41, 


77 


7.11 


299 


13, 23 


473 11, 43 


629 


17. 37 


781 


11,71 


91 


r. 13 


301 


7,43 


481 13, 37 


637 


7«, 13 


791 


7, 113 


119 


7.17 


319 


11, 29 


493 17, 29 


649 


11, 59 


793 


13,61 


121 


11« 


323 


17, 19 


497 7.71 


667 


23, 29 


799 


17,47 


133 


7. 19 


329 


7,47 


511 7, 73 


671 


11, 61 


803 


II, 73 


143 


11, 13 


311 


11. 31 


517 11, 47 


679 


7.97 


817 


19, 43 


161 


7,23 


313 


7^ 


627 17, 31 


689 


13, 63 


833 


7«. 17 


169 


13« 


361 


19* 


529 23« 


697 


17. 41 


841 


29« 


187 


11.17 


371 


7, 63 


533 13,41 


70S 


19, 37 


847 


7, 11» 


203 


7,29 


377 


13, 29 


639 7*. 11 


707 


7, 101 


851 


23, 37 


209 


11, 19 


391 


17, 23 


651 19, 29 


713 


23, 31 


869 


11,79 


217 


7.31 


403 


13, 31 


653 7, 79 


721 


7, 103 


869 


7,127 


221 


13, 17 


407 


11, 37 


559 13, 43 


731 


17, 43 


893 


19,47 


217 


13, 19 


413 


7,59 


581 7, 83 


737 


11,67 


899 


29, 31 


253 


11, 23 


427 


7.61 


683 11,63 


749 


7, 107 


901 


17, 63 


2o9 


7,37 


437 


19, 23 


589 19, 31 


763 


7, 109 


913 


11,83 


287 


7,41 


451 


11, 41 


611 13, 47 


767 


13, 69 


917 


7, 131 



* 1 is a factor of all numbers. 
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FACTOEING OF NUMBERS. 

OS. Illustrative Example, L 
Hesolve 48 into its prime factors. 

Operation. 
48 =6X8; 6 = 2X3; 8 = 2X2X2;. -.48 = 2 X 
2 X 2 X 2 X 3, or 24 X 3. Hence, 

BuLE I. To resolve a number into its prim^ factors.— 
First separate it into any two factors; separate these factors, if 
they are composite, into others, and so on, till all are prime. 

Proof. Multiply the factors thus obtained together, and the 
•product, if the work is cor^*ect, will equal the given number. 

96. Examples. 
Resolve the following numbers into their prime factors. — 



1. 32. 

Ans.^\ 


4. bQ. 


7. 100. 


10. 


81. 


2. 84. 
Ans. 2^ X 3 X 7. 


5. 49. 


8. 150. 


11. 


99. 


3. 88. 
J[/w. 23X11. 


6. 72. 


9 69. 

1 


12. 


144. 



13. 


64. 


16. 


130 


14. 


77. 


17. 


125. 


15. 


loa 


18. 


250a 



97o Illustrative Example, II. 

Resolve 42075 into its prime factors. 

Operation. 
3 ) 42075 



3 ) 14025 

5)4675 

5)935 

11)187 

17 



\ 



Here we divide, successively, by such prime 
numbers as will leav^ no remainder, till- we obtain 
a prime number for a quotient ; since the product 
of these prime numbers, 3, 3, 5, 5, 11, and 17 equals 
the given number, they must be the prime factors 
of that number. Hence, 

ins. 39 52 11, 17. 

Rule H. Divide thy, number by any prime number which is 
.contained in it without a remainder. Divide the quotient in the^ 
name manner, and thus continue till a quotient is obtained which 
is a prime number* This quotient and the several divisors are the 
prime factor?. 
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NoTB. — The work may sometiines be shortened by dividing by a com- 
posite number, remembering afterwards to substitute the factors of that 
number for the number itself. Thus, in the above we may divide by 
9 instead of dividing by 3 twice. 

98. Examples. 
Resolve the following numbers into their prime factors. 

19. 176. Arts, 2^ X H. 

20. 180. Ans. 2^ X 3^ X 5. 

21. 192. Ans. 26 X 3. 

22. 208. Ans. 2^ X 13. 

99« Select the prime numbers in the columns below, and 
find the factors of the composite numbers. 



23. 


260. 


27. 


357. 


24. 


285. 


28. 


644. 


25. 


329. 


29. 


684. 


26. 


338. 


30. 


2310. 



1. 


341. 


6. 


450, 


11. 


704. 


16. 


947. 


2. 


344. 


7. 


590. 


12. 


719. 


17. 


971. 


3. 


362. 


8. 


560. 


13. 


769. 


18. 


2681. 


4. 


367. 


9. 


596. 


14. 


808. 


19. 


1163. 


5. 


409. 


10. 


689. 


15. 


839. 


20. 


3248. 



For Dictation Exercises, sec Key. 

Greatest Common Divisor. 

lOO* A Common Divisor of two or more numbers is any 
number that will exactly divide each of them; thus, 2 is a 
common divisor of 12 and 18. 

101 • The Greatest Common Divisor is the greatest num- 
ber that will exactly divide each of them ; thus, 6 is the great- 
est common divisor of 12 and 18. 

I103, Illustrative Example. 
Find the greatest common divisor of 12, 30, and 42. 
Operation. 



12 = 2X2X3. 
30 = 2 X 3 X 5. 
42 = 2 X 3 X 7. 
G C. D. = 2X3 = 6^W*. 



As 2 and 3 are the only common fac- 
tors of 12, 30, and 42, it follows that 
2 X 3, or 6, is the greatest common di- 
visor. Hence, 



BuLE I. To find the greatest common divisor of two or 
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more numbers : Separate the numbers into their prime factory 
mndjind the product of such as a,re common* 

103* Examples. 
Find the G. C. D,* of 



1. 48, 56, and 60. Ans. 4. 

2. 24, 42, and 54. Ans, 6. 



3. 108, 45, 18, and 63. 

4. 18, 36, 12, 48, and 42. 



Note. — In Example 4, 18 is a factor of 36, and 12 of 48. The G.C. D. 
of 18 and 12 must be the G. C. B. of 18, 12, and their mttUipleSf 36 and 
48 ; .-. we need only find the G. C. D. of 18, 12, and 42. 

Find the G. C. D. of 



5. 42, 28, and 84. 

6. 26, 52, and 65. 



7. 32, 18, 108, and 25. 

8. 114, 102, 78, and 66. 



104:. When numbers cannot readily be separated into their 
factors, the following method may be adopted : — 

Illustrative Exahfle, Find the G. C. D. of 91 and 325. 

Operation. We divide 325 by 91, to see if it is a 

91 ) 325 ( 3 divisor of 325, for 91 is the greatest divisor 

273 of itself; if it is a divisor of 325, it is the 

52 ) 91 ( 1 G- C. D. of 91 and 325. It is not a divisor 

52 <)f 325, for there is a remainder of 52. 52 

39 ) 52 (1 ^^ *^® greatest divisor of itself; if it is a 

^g divisor of 91, it is the G. C. D. of 52 and 

-TT". OQ f9 91. It is not a divisor of 91, for there is a 

t.^ remainder of 39 ; 39 is the greatest divisor 

of itself J if it is a divisor of 52, it is the 

^^ G. C. D. of 39 and 52. It is not a divisor of 
62, for there is a remainder of 13 ; 13 is the G. C. D. of itself and 39. 
It must therefore be of 39 and 62, for 52 =: 1 X 39 + 13. If it is the 
G. C. D. of 39 and 52, it must be of 52 and 91, for 91 = 1 X 52 + 
39. If it is the G. C. D. of 52 and 91, it must be of 91 and 325, for 
325 = 3 X 91+ 52. Hence the following : 

Rule II. To find the G. C. D. of two numbers: Divide 
the greater number by the less, and the less number by the re-- 
maindery if there is any, and ihus proceed, dividing the last 

* Greatest Common Divisor. 
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divisor hy the last remainder, until nothing remains. The last 
divisor is the G* C. D, sought. 

To find the G. C. D. of more than two numbers, Jind the 
G, (7. J), of any two of them, and then of that divisor and a 
third number, and so on till all the numiers are taken, 

lOS. Examples. 
Find the G. C. D. of 

12. 229 and 954. 



13. 392, 1008, and 224. 

14. 6581, 6611, and 249. 



. 9. 198 and 297. Ans. 99. 

10. 222 and 564. Ans. 6. 

11. 529, 782, and 1127. 

Ans. 23. 

15. What is the width of the widest carpeting that will ex- 
actly fit either of two halls, 45 feet and 33 feet wide respect- 
ivelj ? Ans. S f>. 

16. A has a piece of ground 90 feet long and 42 feet wider 
what is the length of the longest itiils that will exactly suit its 
length and its width ? Ans. 6 fl. 

17. A lady has one fiower bed measuring 10 feet around, and 
another measuring 18 feet. If she borders the beds with pinks, 
"Vrhat is the greatest distance she can set her pink roots apart, 
and have them equally distant in the two beds ? Ans. 2 fl. 

18. A roan lias 90 bushels Kidney potatoes, 60 bushels Jack- 
son Whites, and 105 bushels Red Rileys. If he puts them all 
into the largest bins of equal size that will exactly measure either 
lot, how many bushels will each of his bins contain ? 

19. What is the length of the longest stepping-stones thai will 
exactly fit 3 streets, 72, 51, and 87 feet wide, respectively ? 

20. What is the length of the longest curb-stones that will 
exactly fit 4 strips of sidewalk, the first being 273 feet long, the 
Second 294, the third 567, and the fourth 651 ? 

For Dictation Exercises, see Key* 
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FRACTIONS. 

106* A Fraction is one or more of the equal parts of a 
unit; thus, f, read three fourthsy shows that -a unit has been 
divided into four equal parts, and that three of those parts are 
taken. 

107* The number which shows into how many equal parts 4 
unit is divided, is called the Denominator of the fraction, 
because it denominates or names the parts ; thus, 4 is the denom- 
inator of J. 

108* The number which shows how many parts are taken, is 
called the Numerator ; thus, 8 is the numerator of f . 

109« The numerator and denominator are called the Terms 
of a fraction. - 

110, A .^ommon or Vulgar Fraction is a fraction whose 
denominator and numerator are both expressed, the numerator 
being written above, and the denominator below, a dividing 
line ; as, i, f , /^. 

111* A Decimal Fraction is one whose denominator is 10, 
or some integral power of 10. The denominator is not gen- 
erally expressed, -j^ written .2, and -^^j^ written .36, are decimal 
fractions. 

113* A Mixed Number is a whole number and a fraction 
expres&ed together, as 7f , 21f . 

11 3* Common fractions may be either Proper, Impropery 
Compound, or Complex. 

1 14L« A Proper Fraction is one whose numerator is less than 
Its denominator, as f . 

lis* An Improper Fraction is one whose numerator equals 
or exceeds its denominator, as §<|, ^, 

116* A Compound Fraction is a fraction of a fraction, as f 

off 

117« A Complex Fraction is one which contains a fraction 
in either or both of its terms, as 2f , f 

"^ 7|' 
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QiTESTiONS. "Whg^t does the denominator of a fraction show ? 
What does the numerator show ? 

What is meant by the expression f ? Arts, 5 of the 8 equal 
parts into which a unit is divided. 

What is meant by the expression i? ^? H? H^ 

1 1 8 • If we compare common fractions with the last expression 
for division in Art. 55, we shall see that their forms are alike* 
A fraction implies division, the numerator being the dividend^ 
and the denominator the divisor. Thus, f may be considered 
either three fourths of 1 or one fourth of 3. The following 
diagram will show that these are equivalent expressions, J of 
the one line in figure 1 being equal to ^ of the three lines in * 
figure 2. 

Fig.i. Fig. 2. 



i — I t-H — KH-H 

[ I 1 



fofl = f. iof3=::f. 

What does ^ denote ? Ans. It denotes either 5 of the seven 
equal parts into which 1 is divided, or one seventh of 5. 
What does ^ show ? U? W 

119« General Principles. 

Note. — The following propositions should be copiously illustrated by 
the teacher, and frequently referred to, until they are fully comprehended 
by the pupil. 

Proposition I. As the denominator of a fraction shows the 
npmber of parts into which a unit is divided, and the numerator 
shows how many parts are taken, it follows that if we multiply 
the numerator of a fraction by a whole number, we multiply the 
number ofpartSy and thus increase the value of the fraction ; but 
if we multiply the denominator of a fraction, we multiply the 
number of parts into which a unit is divided, and thus diminish 
the size of the parts, and consequently decrease the value of« 
the fraction. 

5 
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fl h^ 1 f-H 

ItMg,jU-3|<£^«( J 1 1_^ J j,,^„,„„^, 

2 S 

T>r2~ 10 [H M I M — MM 3Pnwtion diminished. 

Proposition II. If we divide the numerator of a fraction by 
a whole number, we divide the number of parts and thus diminish 
the value of the fraction ; but if we divide the denominator of a 
fraction, we divide th$ number which shows into how many parts 
the unit is divided^ and thus increase the size of the partSy and 
consequently increase the value of the fraction. 

t I IM 1 M 1 

2-^2 1 

iLLUSTRATlOlf . "T~ — 1 )— { — | 1 — { — | — I fraction dlmini«**ed. 

... 2 2 

* ^p^r^ = 3* jtMa^LaHJiHH^M^ 1 — j fraction increased. 

Proposition IIL If we multiply the numerator and denom- 
inator, each by the same number, we increase the number of 
parts of the fraction, but diminish their size in the same proper^ 
tion; coi^equently the value of the fraction is not altered^ 

iLLUSTRATloif. * f Fraction not altered 
zJSl — ?. t 1 I t t 1 1 I in value, 

4X2 — 8 1 I I 1 1 

Proposition IV. If we divide the numerator and denom- 
inator, each by the same number, we diminish the number of 
parts in the same proportion as we increase their sizCy conse-> 
quently the value of the fraction is not altered. 

I M — M — \ 1 

Illustration. Fraction not altered 

4-f-2 2 • t , , in value. 

61^=3 I ' 1 i 1 

Questions. How does multiplying the numerator of a frac- 
tion affect the value of the fraction ? Why ? How does multi^ 
plying the denominator affect the value of the fraction ? Why ? 

How does dividing the numerator of a fraction affect the value 
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of the fpaction ? Why ? How does dividing the denominator 
affect the value of the fraction ? Why ? 

If, then^ you multiply the numerator and denominator each 
by the same number, what is the effect upon the fraction? 
Why? 

If you divide the numerator and denominator each by the 
same number, what is the effect upon the fraction ? Why ? 

Reduction op Fractions to Lowest Terms. 

ISO. A Fraction is expressed in its lowest terms when th' 
numerator and denominator are prime to each other. 

131 • III. Ex. Keduce -^ to its lowest terms. 

Operation. 8z=:4X2; 10 = 5X2. Dividing the 

8 4 X j2 4 numerator an^ denominator each by strik* 

U) ^^ fc V rf J' ^S out the common factor 2, the value of 

the fraction will pot be altered (Art. 119, 
Prop. IV.), and will be expressed in its lowest terms. Hence the 

Rule. To reduce a fraction to its lowest terms : Remove 
from the numerator and denominator all their cominon factors, 

1S3» Examples. 

Reduce to their lowest terms, 
1. |-f. Ans. f. 
' 2. f J. Ans. f . 
3. t|. Ans, I. 

13. Reduce ^f 

r • Note I. — 1, being a factor of all numbers, will remain when all other 
factors are struck oiit, as in the numerator of example 18. 

Note n, — In case the factors of the numerator and denominator can- 
not readily be ascertained, find the G, C. D. of the two t^rms, and divide 
each of ther^ by it. 

Reduce to their lowest terms, ^ 



4. 11^. Ans.^. 


7. m- 


10. m 


5. iVf- 


8. T^a^. 


11. m- 


6. if. 


9- m- 


12. m- 


its lowest terms. 




Ans, 4* 



14. 
15. 






16. 
17. 
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For Dictation Exercises, see Key. 



18. 
19. 






20. 
21. 
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Cancellation. 

133. Cancellation consists in rejecting equal factors from 
dividend and divisor. 

124:* All arithmetical operations in division may be ex- 
pressed in the form of a fraction, the dividend being the numer- 
ator, and the divisor the denominator ; since dividing both terms 
of a fraction by the same number does not alter its value, it fol- 
lows, that we may strike out, or cancel, any factors common to the 
dividend and divisor without changing their relative value. 

N. B. All operations upon arithmetical quantities should Jirst 
he expressed, as far as possible, hy signs, that4he processes may he 
clearly indicated to the teacher, and that the work to he done may 
be reduced, if possible, by cancellation, 

III. Ex. Divide 3 times 4 times 6 times 5 times 7, by 2. 

times 8 times 6 times 9 times 10. 

gX^X0XgX 7 7 7 . 

2X0X0X0X^0-^ 2X2X3X2"" 24' 
2 3 2 

12S. Examples. 
Express, cancel, and perform the following : — 

1. Divide 8 X 6 X 3 X 9 X 7 X 4, by 2 X 5 X 7 X 10 X 8. 

Ans. 6^. 

2. Divide 81 X 42, by 99 X 7. ^ 

3. Multiply 75 X 10, by 3 X 6, and divide that product by 
15 X ^5 X 12. 

4. Divide 7 X 8 X 48, by 63 X 4 X 5 X 17, and multiply 
the quotient by 51. 

5. Divide 99 ^ 28 X 6, by 5 X 8 X 18, multiply* the quo- 
tient by 4 X 4, an^ divide by 22 X. 27. "^ - 

6. Spent i of J75, which I received for work, for dour at $5 
a barrel ; how many barrels did I buy ? 

7. If 25 pounds of lead costs $4.60, what do 8 pounds cost? 

8. What will be received for 27 pieces of broaddeth, if 6 
pieces bring $864? 
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• 9: If it requires 13 bushels of wheat to make 3 barrels of 
flour, how many bushels will be required to make 78 barrels of 
flour ? An$. 338 bushels- 

10. If a tree 69 feet high casts a shadow of 90 feet, what 

m 

length of shadow will be cast by a tree 92 fefet high ? 

Ans. 120 feet- 

11. A merchant exchanged 561 pounds of sugar, at 9 cents 
per pound, for eggs at 11 cents per dozen ; how many dozen were 
received? 

12. If 12 pieces of cloth, each piece containing 62 yards, cost 
$372, what cost 24 yards ? 

-13. If a bar of iron 8 feet long weighs 36 pounds, what will a 
bar of the same size 100 feet long weigh? 

14. How many boxes of oranges can be bought for $420, if 
$28 be paid for 7 boxes ? 

15. If the work of 7 men is equal to the work of 9 boys, hovf 
many men's work will equal the work of 63 boys ? 

16. If 15 men consume a barrel of flour in 6 weeks, how long 
would it last 9 men ? Ans. 10 weeks. 

17. If the interest of $650 for 12 months is $52, what is the 
interest of three times that sum for eight months ? Ans. $104» 

18. If 12 men can build a wall in 42 days, how long will be 
required for 21 men to build it? 

19. If $15 purchase 12 yards of cloth, how many yards will 
$48 purchase ? > Ans. 38f . 

20. A ship has provision for 15 men 12 months; how long 
will it last 45 men ? ^ 

21. I^jpw many overcoats, each containing 4 yards, can be 
made from 10 bales of cloth, 12 pieces each, 42 yards in each 
piece? 

* 22. If 375 barrels of pork, each 200 pounds,, cost $6000, what 
is the cost of 5 barrels, each 195 pounds ? 

23. Sold 20 barrels of apples at $2.50 per barrel, and spent 
the money thus obtained for cloth at $.50 a yard, which I sold at 
$.60 a yard, and bought a horse with the proceeds. What did I 
pay for the horse ? 
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136* Beductiok of Whole or Mixed Numbebs to 

IXFSOPEB FbAGTIONB. 

III. Ex. Change 2^ to an improper fraction. 

Operation. In 1 unit there are |, .-. in 2 units 

2 J = ii±I = V. Ans. there are 2 X | or Jyi. 0^+1=^, Ansi 
Hence the 

Rule. To reduce a mixed number to an improper fraction ; — 
Multiply the whole number by the denominator of the fraction ; to 
that product add the numerator ; and write the result over the 
denominator. 

Examples. 

Reduce to improper fractions, 



1. 2|. Ana. •^. 


8. 7f. 


5. im 


7. 321f 


2. 4^. Ans. f. 


4. 8f. 


6. 14^5. 


8. Sfff 



9. Reduce 36 to fifths. ^ = ~, Ans. 
10. Reduce 584f , 868, 87^, to ninths. 
11* Add 784 to 916, and express the answer in seyenths. 

12. Reduce 7 X 9B to eighths. 

13. Reduce (15 — 8) X 16 to fifths. 

14 Reduce 8692 to a fraction whose denominator is 25. 
15i Reduce 367f f to an improper fraction. 

16. Change 4567| to ninths, 43862 to elevenths. 

17. Change 36|4f to an improper fraction. 
B^ For Dictation Ezerciaes, e^ee Key. 

l!iT» Reduotiok of iMPRom^B Fbactioics to Whole 

OB Mixed Numbebs. 

III. Ex. Change ^ to a mixed number. 
OntBATioir. There are f in 1 unit, .*. in ^ thefe are as 

V^H**^*^* many units as {is contained times in y, which 18 4{^ 
Hence the 

RuEE* To reduce an improper fractioii to a mixed niimker ; *^ 
Divide A$ fuanerofor bjf tA« daumdnator. 
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Examples. 
Change to whole or mixed numbers, 



1. 


^. Ans.il^. 


6. 


W- 


11. 


m 


2. 


S^. Ans. 21i. 


7. 


^F. 


12. 


H- 


3. 


-9/. Ans. 19f. 


8. 


W- 


13. 


^w^. 


4. 


^K 


9. 


Iff 


14. 


^^. 


5. 


w- 


10. 


37^0^4?. 


15. 


*%^- 



For Dictation Exercises, see Key. 

138« Multiplication op Fractions by Whole 

Numbers. 

As multiplying the numerator of a fraction multiplies the 
ntUTiber of parts, their size remaining the same, and dividing the 
denominator multiplies the size of the parts, their number re- 
maining the same (Art. 119), it follows that,— - 

To multiply a fraction by a whole number, we may either 
mvUiply the numerator by the whole number y or divide the denom- 
inator. 

The latter method is preferable when the denominator can be 
divided without a remainder, as it gives the answer in lower 
terms. 

III. Ex. Multiply J by 4. 



1st Operation. 



2D Operation. 
- = — =: 3 J, An$. 



We might have cancelled in the first operatimi, and thus have 
obtained the same result as in the second ; thus, ! ^^ = 1 = 3X, 



MuUipty 

f by 5. ^725. 2|. 

^ by 6. Ans, ^f . 

^ by 504. Ans. 23ff 

S by' 4. 
■j^ by 110. 

7. ^ by 9. 

8. li by 11. 



Examples. 



1. 

2. 
3. 
4. 
5. 
6. 



9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 



■ir 

m 



by 
by 
by 
by 
by 
by 
by 

by 



19. 

21. 

95. 

54. 
274. 
328. 
762. ' 

53. 



72 COMMON FRACTIONS. 

17. If one yard of cloth costs f of a dollar, what will 17 
yards co3t ? 

18. If a ton of coal costs J of an Eagle, how much wiU 15 
tons cost ? 

19. Required the cost of 28 pounds of candles, at f of a dol- 
lar a pound. 

20. Multiply 2o6J by 18. * Am. 4623£. 

21. Multiply 376§f by 21. r 
For Dictation Exercises, see Key. 



139* Multiplication op Whole Numbeks by Fractions. 
III. Ex. Multiply 8 by f . 

4 OPERATioiT. 8 multipHed by 5 is 5 X 8 j if it is 

5 X 5 4X5 az A multiplied by {, a number one sixth as 

3 ^** ' large as 5, the product must be one 

3 sixth as large as if d had been the mul- 

tiplier, or ^ of 5 X 8. The expression then becomes 8 times 5, divided 
by 6; after cancelling,—^ i^ — zr: 6|, Ans, Hence the 

RuLE/iTo multiply a whole number by a fraction ; — Mtdtiply 
the whoie number hy the numerator of the fructifm^ and divide 
that product hy the denominator. 

Examples. 

Multiply 



1. 36 by J. 


Ans, 24. 


4. 


3681 


by A. 


2. 568 by ^. 


Ans. 473J. 


5. 


5432 


by if. 


3. 385 by 2^. 




6. 


87036 


by aV 




What cost I of 1 ton of hay, at $12 a ton ? 
Operation. If 1 ton of hay costs $12, -^ of a ton 

l-fio <wiU cost ^ of $ 12, and I of a ton will 

% ii'00 ^ ^ :^ I 7^0 Am. costs times ^ of $12. Cancelling, we 
$ ' ' have $1.50X5 = $ 7.50, -4iw. 

** 8. What cost f of an acre of land, at $100 an aci'e ? 

9. What cost -^ of an acre of land, at $150 an acre ? 

10. What cost f of a gross of pens, at $.96 a gross ? 

11. What cost 5|- cords of wood, at $7.56 a cord? 

12. What cost 3| hogsheads of molasses, at $18.80 a hogshead ? 
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IK What cost 2f firkins of butter, at $12.60 a firkin ? 
14. What cost 63§ yards of flannel, at $.^4 a yard ? 
^^ For Dictation Exercises, see "Siey, 

ISO. Multiplication of Fkactions Br Fractiokau 

III. Ex. Multiply f by |. 

Optoatiow* I multiplied by 8, k 8 times | ; tf it be multi- 

5 X $ ^0 ^^^ ^y f ' ^ number cne ninth es large as 8, the 

A^Q = m^ -^^* product must be ene ninth as large as if 8 had 
3 been the muldpUer, or one ninth of 8 times f> 

The expression then becomes g^ ; after cancelling, |^= ^> Ans^ 
Hence the 

BuLE. To multiply a fraction by a fraction ;-— Jlfuftijo/y the 
numerators together for a neao numerator ^ and the denoMincUort 
for a new denominator* 

Examples* 
MuUiphf 



1. 


1 by f . 


Ans. ^. 


4. fl by a. 


2, 


f by ^V 


Ans. •^. 


5» If by m. 


3. 


1$ by %. 


Ans. ^, 


«• 4** byVs*^ 



7. ^^ X 2 J = what ? 

Note. — Reduce mixed numbers to improper fjtactions before multiply* 
iug by fractions. 

8. 18f X ii =? I 10.' 15| X A = ? 
9- m X sir = ? 1 - 11- H X 81$ = ? 
XoTs. — In the ninth example, first reduce ^| to lower terms. 

12. 38fJXif = ? i 13. 2HXm — ? 

14. What cost 2^ boxes of raisins^ at 1§ dollars a box ? 

15. What cost lOf tons of coal, at $7| a ton? v ( 

1 6. What cost 6^ pounds of coffee, at ^ of a dollar a pound ? 

17. What cost 17j®jy pounds of pork, at ^ of a dollar a 
{>ound? 

^* For Dictation Exercises, see Key. * 

131. Reduction op Compound Fractions to Simplb 

. Fractions. 
III. Ex., I. If 1 dollar buys f of a yard of cloth, how much 
will J of a dollar buy K 



^4 COMMON FKACTI0X8. 

OrBsAflxaf, Explanation 1st, If one dollar buyaf 

3X3 _ ? _^ Jx^^ of a yard of cloth, j of a dollar will buy J 
6X4 —^V^f^^^ ^,f 1^^ ^ y^j.^^ and f of a dollar will buy 3 

times ^ of { of a yard, = ^ of a yard. 

4ltlPlAM'tt^'».' IP 6tt6 dollat bnyfe | of ii yard of cteth, | 
of a dollar will buy | of { of a yard. | of | dTit yaM is ^ t)f a yard, 
irltki^ nuiy ty^ 8hl)Wii ll|r ^VicBny | of a y«rd iito 4 equal pifttft^ The 
whote fBrd «an ttekt be divided into 4 X^t^^O equal fwrts ; "tli^e* 
for^,l)rartwiHbt^tyf tliewfatifleyiuri^ if | vif f ^ ^, | isf f nrasT 
bb ^^ Imd f t)f {^ 'must be 6 tboes ij^, t)r ^. idl«^«. 

. lit. E3t, it t «f I =i %ii*t ? 1^ - 1- j,^. 

f of f i^ a compound fraction (Art. 116), and is reduced to a 
pimple fraction l^ multiplication. Let the explanation be similar 
to the second explanation of the illustrative Example. 

1. I of -^jj = what ? Aiu. J. 

2. f xrf f or^|= what? \Ans.f. 

3. iof f of Jof fof f = what? 

4. iS of ^4 o^ Ii of i^ = what? ; 

5. I of 2-^ of -^ of 3i = what ? i ; 

6. j^ of 3^ of 1 J5 of 60 = what? ! i o 
^p* For Dictation Exercises, see Key. 

133. Division op Fractions by WnoLfi Numbers. 

As dividing the ibumerator of a fraction diminishes the number 
of parts, their size remaining the same, and multiplying the de- 
nominHto^ diminishes the size of the parts, their number tetnain* 
ing the same {Art. 11 9)^ it follows, tbat 

To divide a fhtctaon by a whol6 number, we toiay either divide 
•"^- jmiertdor hjf the &hbk nnmher^ or fmdUplg tkedenomirie^or. 

iEXAMPLES. 

* Divide ♦ 



2. f by 3. Jns. f . 



5. f i by 3. 

6. 4J by 4. 
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8. m^h^ 11= what? 



10- -SftV -^ «=Vliat? 
11. 15|i^ -^ 9=iwliatr 



9- MIJ -T 86^ = ^liat ? ^ -4n«, li4|. 

? NoTS* -^la example-IIf divide 15 bgr 9» then reduce the remainder to 
'9fi imj^TOf)er fractioD, and dirkle the £:acti(m by 9« 

]'. 12. Divide 28}^ by 18. J 1& Divide. 4|ff bj S68. 
: -0^ For IXelatioa £aEfir«iBe8^ eoelBjey. 

133* Division of Whole Numbsbs and Fractions bt 

Fractions. 

Ihh. Ex<> L How many times is J- contained in ^ ? 

SoLXTTiON. ^ is contained in any numb^ twice as numy times as 1 
is contained in it. 1 is contained in 3, 3 times ; •*. ^ is contained in 3, 
2X3 = 6 times. ■ 

£xAMPL£fi. 

1. Ho^ many times is i contained in 6 ? Ans. 18. 

2. How saany times is f contained in 18 ? Ans. 126* 

3. How many times is J contained in 8 ? 

How do you divide by a fraction having 1 for its numerator ? 

I^ivide 



4. 20 by ^ 

5. 27byT^. 

6. Slby^^. 



10. 181byB«r- 

11. 96 by tV- 

12. 108 by A. 



7. 5€ by ^. 

8. 100 hj -^Q. 

9. 702 1^ !• 

13. If it takes ^ of a yard of cloth to make a vest, how many 
vests can 1)0 made from 8 yards ? 

14 If a man walks 1 mile la ^ of aa hoxxCj bow many miles 
will he walk in 8 hours ? 

15. If the ears can run a mile in ^ of an hour^ how many 
miles can they run in 10 hours ? » 

16. At ^ of a dollar a dozen, how many dozen eggs can be 
bought for 10 dolla]::s ? 

III. Ex., II. Divide 4 by f ', that is, see how maay times | 

is contained in 4. ~ * 

Operation* 

4 X 5' 20 ^ " contained in 4, 4 times ; \ is. con- 

- — — = — =:6§, Ans^ tained in 4, 5 times as many times as 1 

^ ^ is contained in it, or 5 X 4 times, and f» 



^ 
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which is 3 times \, can be contained in it only J as- many times a^s \ 
i^ contained in it, or -J of 6 X .4 times. 

III. Ex., III. Divide | by |. 

1 is contained in }, f of a time ; ^ is containied 
in }, 6 X } times ; | (which is 5 times ^) is don- 
2X0 4 j^^ tained in it ^ of 6 X f times. The expression then 

$ X 5 5 becomes |^ ; after cancelling, i^ — i , Ans. 

3 X ^ o o 

Hence the 

HuLE. To divide a whole number or a fraction by a frac- 
tion ; Multiply the dividend by the denominator of the divisor j 
and divide by the numerator; or, 

Invert the divisor^ and proceed as in Mdttiplication. 



Examples. 



17. 18-7- i=? -4n«. 21f 

18. 21 -T- T^jy = ? Ans. 70. 

19. 98 -r A = ? Ans. 140. 

20. 54 -T- -3-^ = ? Ans. 96. 

21. 108-T-if=:? Jim. 153. 
22. 
23. 



f-f. f = ? Ans.ly^. 



i8 = ? 



24. 

25. 
26. 
27. 

28. 



30. IH 



T^ 



31. 2J-Mf = ? 

2 

* Note. — Heduce mixed numbers to improper fractions before dividing. 

32. §f^4^=? 34.26^^3^=? 

83. 6A-i-6i=? 35. l-^541i=? 

36. |of l^f of tV=? 
Opekatiok. 

« PI . a«f T 3X8 . 2X 7 _0x|x;^xA{ ,. . . 
*''^»-^**^^ = 6l<9^3X"i5-^X9X^xT='^'^ 



37. f of If -^V^ of f of I? J««. ISJt. 

«8. A of A of 2i -7- A of if of i?s ? ^«.45TSr. 
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^^. m X A -T- 1 of 7i? AmJ12^ 

40. How many sevenths are there in ^ of 7^^ -r 6 J ? i ^f ' [ I 

41. How many times i of 14 in 2^^ X t of 81 ? 
For Dictation Exercises, see Key. 



134. Reduction of Complex Fbactions to Sihple' 

Fkactions, . 

III. Ex — = what ? ^^^^ ^^ * complex fraction (Art. 117), 
^i ond la TedvLced by performing the divi'' 

sion indicated; thus, 3 

9f -^ 2 J = ^^^ = ^ = 3f , J«». 



1. — = what? 

2. f- = what ? 

3. A==what? 

4. ^:=:,yhat? 



Examples. 

Jns. 6J. 



5. M 3= what? 

TT 



1 ^l 






9. 13 X ^^'^ 



-X^ 



X 707 =? what? 



10. If — — - is the dividend, and ^8 v ^ v 1^ *^^ 

divisor, what is the quotient? 

^^' ^ '2 \y Q4 f" ^^ *^® divisor, and jj| the quotient, what 

Of X Jff X tV « 

is the dividend? '^ 

12. i£ l^i^^lk^iA. is the dividend, and 18§ the quotient, 
2fXAXl26 ^ 

what is the divisor? 

For Dictation Exercises, see Key. 



^8 COBOION FRACTIONS. 

^9^.' To FIND THE Whole Nttmbeb when a FaAoribiTAi. 

Part op it is given. 

III. Ex. 38| is | of what number ? 

Operation. afta — liA. ifllfi 

38f = -5-. -5 — TT—v = -jr- = 48i, Ans. \ of that number is 
, ^ ? X* •* i of H*. and f , or 

ibd entire number, ia 5 times } of ^^ ; cancelling, the expression be- 
comes —^-=48^, Ans. 

Examples. 

1. 16^ is -j^^ of what number? Ans. 18. 

2. 25^ is f of what number? Ans. 38|. 

3. f of ^ is f of whut number?: Ans. 1^. 

4. f of 6f is j^^ of what number? Ans. 13|. 
6. "At o^ A ^s f oif what number? 

6. 2^ X 7 J is 3^ times what number (or J of what number) ? 

7. 182 -r-12X 2^ is 3^ times what number? 

8. From New York to Troy is 150 miles, which is f of the 
distance from New York to Rouse's Point ; what is ihe distance 
from New York to Rouse's Point ? Ans. 350 miles. 

9. Mr. Abom owns ff of an acre of land; his neighbor Jones 
owns f as much, which is ^ of what Mr. Green owns ; what does 
Mr. Green own ? 

10. If § of a piece dP woi^l be performed^ in 25 days, what 
numb«er of days will be required to do the remainder ? 

' Hw Paid $6 a week for board in Bo^on, which was f of what 
I paid in New York ; this was ^ of what I paid in Philadelphia ; 
and this was f of what I paid in Washington. What did I pay 
in Washhigtcm ? 

12. A vessel having lost ^ of her cable, has 200 feet remain- 
ing ; how many feet had she at first ? 

Solution. — If ^ be lost, | will remain ; if f = 200 feet, .J = J of 
200 feet, and |, or the whole cable, = 5 X i of 200 feet, = 250 feet. 

13. A ship's crew having lost ^ of their bread, are obliged to 
subsist on 14 ounces a day ; what were they allowed at first ?. 



14 3Raibg lost ^ of iq;)^ monMiy ui lifid^ I il^isi JiavB 

^476.5.0; what had I at first ? 

15. A mother and h^v mn tQgettber b^Y^ $45 m a purse } the 
8on*^ p^ is f as gr^at; a3 the pptji^r's. l^quii^ed th^ part of 
each ? 

Solution. —The purse contained onee the mother^s meney and f as 
much more, (the son's). If If (f) times the mother's part = $45, 
J = I of $45, and I = 3 X i of $45, = $27, the mother's -part ; 
I -=2 K i of $45, = $18, the son's part s ; . 

16. The sum of the ages of a father and son is 155 jears, the 
fion'B age^ beiog f the age of th^ fathes ; what is the age of each? 

17. A body of 4800 troops has -^ as ms^^ cavalry ais in^wtry ; 
what is the number of each ? tj ^ ^ » 

. X8, A lot of l^nd yiel4ed 4H0 bushels qf grai^ in two years, 
yielding | as much the second year as the firsf | whajji wa3 the 
yield each year ? 

19. What number is that to ^Wch if f of itself be added the 
sum will equal 275 ? 

20. A carpenter, who has a number of floors to lay, estimates 
that it will cost f more to lay them with hard pine, worth $28 a 
thousand feet, than with white pine ; what is the price of white 

pine per thousand ?% 2- <^ 

21. In counting his fowls, a farmer finds that he has 896 in 
all, which is ^ more than he had the previous year ; how many 
had he then ? 3 3 / 

22. He has 9old his eggs at an average of 13f eeuts per 
dozen, which is i higher than the previous year ; what did they 
average then ? ^ ,y ' 

23. He is paid for grain $1^ per bag, which is ^ less than he 
was paid last year ; what was he paid last year ? 

24. Mr. Ober owns 50j acres of wood land, § of which he 
exchanges with Mr. Fay for 40|- acres of meadow land, which is 
J of what Mr. Fay owned ; how much meadow land did Mr. Fay 
have at first ? How much wood land after the exchange w|is made ? 

For Dictation Exercises, see Key, 
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190* To FiNi> WHAT Pabt ove Numbeb is 

ANOTHER. 

NoTB. ^ Yoiinger papils maj omit this article. 

What part of 2 is 1, or 1 is what part of 2? Ans. 1 is ^ -^ 
becaiue it is 1 of the 2 equal parts into which 2 may be divided. 
1 is what part of 3? of 5 ? of 7 P of 9 ? of 8 ? why? 
liswhilpartof 19? of U? of 6? of 15? of 33? 

r IlLUE^TRATITE EXAiCPLES. 

1. 3 is what part of 10 ? 1 is -^ of 10, .*. 3 must be ^^f 10. Ans* ^ 
: 2. I is what part of 7? 

1 ^Pjf K^"<>^' 1 is I of 7, .'. I of 1 must be | of | of 7, or. 

. 7x:3 = A»^^- ^ofl. 

3. What part of f is 1 ? 

Operation. J is J of f, .•. f or 1 whole one is | of f. Ans-, |. 

4. What part of J is 2? 

Operation. ^ is ^ of ^, .-. |, or 1 is f of ^, and 2 must 

-y- ^'^jAns. be 2 X f or V- oi f An9. ^. 

5. What part of ij is I ? 

^^Operation. 1^ is tV of H, .-. ih or 1 is }f ^{^ and | 

iT^6 = ^S* •^«^- must be i of if of ii, or ^ of ^^ ^iw*. |f . 
From the above we derive the following 

HuLE. To ascertain what part one number is of another: 
Divide the number expressing the part, by that of which it is a parL 

EXAltfPLES. 



What part of 

I. 5 is 3? Ans, |. 

8 is 6? 

10 is 7? 

20isl5? 

30 is 75 ? 



2. 

43. 

5, 



6. 89 is 267? 



7. 

8. 

9. 
10. 
11. 
12. 



13. 


2|i 


14. 


H.' 


15. 


ifi 


16. 


Ai 


17. 


3|i 



isl? 



s|?^w*.|f. 
s2|? 



8 18^? ^n^.-^. 
lliB||?^n*.^. 
48 is 5|? 
19 is 12f ? 

1^ is 1 ? Ans, f . 
T^isl? 

18. If by a pipe a cistern can be filled in 3 hours^ what part of tlie 
cistern will be filled in 1 hour ? in 2 hours ? 

19. If a piece of work can be performed in 9 days, what part of the 
work can be performed in 7 days ? 

20. A can perform a journey on foot in 7-^ days; what part of it can 
be perform in 2^ daya? 
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21. Mr. Bailey has $54, and pays $18 for a coat y what part of his 
money does he spend ? 

22. Charles picks 2{ quarts of blackberries, and Eben 5f quarts. 
If Eben's blackberries are worth one dollar, what part of a dollar are 
Charles's worth ? ^^^ 

23. A and B hired a pasture together. A pastured 12 cowSi and B 
13 cows in it ; what part of the price should each pay P 

24. Four men were hired to work, on a farm ; A mowed 7 acres ; B 
mowed 5 acres ; C, 4 acres, and D, 2 acres. They received $27, What 
l^as each one's share? to -^ 7 ^ 

25. Mr. Snow, dying, left $75,000 to his wife and three sons. To his 
wife, $30,000 ^ to his oldest son just as large a part of the remaindet 
as his wife's portion was of the entire property ; to his 2d son ^ of 
what his eldest received, and to his youngest the rest What was eacb 
son's share ? 

For Dictation Exercises, see Key. 



Multiples op Numbers. 

137* A Multiple of a number is any number that will con-* 
(-lin it without a remainder ; thus, 8, 12, 16, and 20, are multi' 
pies of 4. 

138i» A Common Multiple of two or more numjbers is a 
number that will contain each of them without a remainder; 
thus, 20 is a common multiple of 5 and 2. 

l$9o The Least Common Multiple of two or more num- 
bers is the least number that will contain each of them without a 
remainder ; thus, 10 is the L. C. M.* of 2 and 5. 

Exercises. 

Name any 6 multiples of 5. Name 3 multiples of 12. Name all 
the multiples of 11 up to 140. Name any common multiple of 10 
and 6. Of 3, 6, and 5. 

140* To FIND THE Least Commok MuIjtiplb of tw6 

OR MORE Numbers. 

The common multiple of two or more numbers 'must contain 

* Least Common Multiple. - 



i 



8J.: COMMON FEACTIONS. 

an th6 fectops of those numbers^ and the hmt number tlott ^poi* 
tains all their factors must be the least common multiple, 

III. Ex. Find the L. C. M. of 4, 6, 10 and 15. 
Opebatiox. We find the factors of 

4 = 2X2 4 to be 2 and 2, pf 6 to 

6 = 2X3 be 2 and 3, of 10 to be 2 

10 = 2X5 and 6, of 15 to be 3 and 5. 

16 = 3 X ^ To contain 4, the L. C. 

L. C. M = 2 X 2 X 5 X 6 = 60, Ans. M. must contain the fac- 
tors 2 and 2» which we note. To contain 69 it must contain 2 and 3 ; 
we have ahready noted 2, so we need introduce only the 3. To contain 
IQi it must contain 2 and 5 1 as we have noted 2, we introduce only 
the 5. To contain 15, it must contain 3 anfl 5 ; we have already noted 
these factors, .-. 2 X 2 X 3 X 5 = 60, must be the L. C. M. Hence the 

Rule. To find the L. C M. of two or more numbers: 
Separate the numbers into their prime factors. Find the product 
of aU the different prime factors^ taking ea^ factor the greatest 
number of times it is contained in any one nunAer* 

Examples. 

Find the L. C. M. of 

1. 8, 18, 20, and 21. Ans. 2520. 

^ 2. 12, 16, and 28. Ans.^m. 

8. 3, 5, 8, 12, 20, 36, and 45. Ans. 360. 

Note. — When one of the given numbers is contained in another, it may 
be disregarded in the operation ; thus, in the preceding example, 3, 5, and 
12 may be rejected. Why ? .^ . 



Fmd the L. C. M. of 

4. 18, 36, 40, 60, and 72. 

5. 12, 16, 42, 56, and 70. 

6. 13, 28, 85, 89, and 49. 



7. 9, 18, 32, 48, and 52. 

8. 8, 16, 28, 35, and 68. 

9. Of the nine digits. 



When several numbers are prime to each other, what must 
jheir L.C. M. equal? 

14:1« The above is the better method for finding the L. C. M. 
Iirhen the nvmbers are easily separated into their prime factors. 
For larger and more difficult numbers observe the following 
joaethod: — 
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l£t. Ex. Fm4 t^e I4; Q. M. i^f 86, 112, f g, and fiO^ ; 

Operation. Here, by re* 

. g ) 8g> 1^ 2, 76, 60 p^ted divisions, 

2 )l8r~56, 38,30 Ve XsikQ Q^% dl. 

3)9, 28,19715 ' the factors that 

' 3, 28, 19, 6 ^^ coimnon, 2, 

L.C.M.=i2x2X3X3X28Xl9X5=95760. 2, and 3; the 

least comnifn 
moltiple must oontain these factors and those which are fiot common ^ 
.V 2 X 2 X 3 X 3 X 28 X 19 X !5^957$0, miMt b^ th^ L. C, 5^, 
sought* Hence the 

KuLE. To find the L. C. M. of two or more numbers: DivtdS 
by ant/ prime factor which is contained in tivo or more of the 
numbers without a remainder, writing the qiu^ient arid yndividei 
numbers in a line beneath, and thus proceed tiU no two number^ 
can be divided b^the same prime. The product ofaU (be divisors 
and the numbers remaining is the L, C* M, 

Examples. 
Find the L. CM. of the following: — 

JiO. 338, 3^4, and 448. 

Arts, 75 712. 

11. 184, 390, and 552. 

Ans. 35,880. 

12. 847, 968, and 100 J. 

An0. 88,088. 

18. Wbat is the widtb of the narrowest street^ across which 
stepping stones either 4, '5, or 8 feet long will exactly reach ? 

19. What is the narrowest box Chat wiU exactly pack ribbons ' 
eitber 3, 4, or 5 inches wide? 

20. What is the smallest bill that may be paid b^ using either 
dimes, three-cent pieces, or qufirter dollars ? 

21. What is the smallest-sized cistern the contents of which 
niay be exactly measured by using either 15| 28^ or 36 gallQu 
casks ? . 

For Dictation Exercises, see Key. 



13. 2784, 147, and 47?, 
14- 912, 9500, aiid 855/ 

15. 1146^ 1936, and 24, 

16. 880, 9680, and 8624. 
17t Of the last two answers. 
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143« Beduction op Fractions to EQuiYALEirT FrAo* 

TIOKS HAVING A COHMON DENOMINATOR. 

When the denominators of fractions are alike, they are said to 
bare a Common Denominator, 

III. Ex. Reduce 'i, l, and ^ to fractions having a common 
denominator. 

We can change these fractions to fractions of any*given denom- 
inator; hut the most convenient denominator for most purposes is 
that which is the least common multiple of the denominators of the 
given fractions; and, in the following examples, such denominators 
are always required. In the preceding example, we must first find the 
L. C. M. of 3| 4, and 6, which is 12 ; and then reduce }, |, and | to 
twelfths. 1 = 4i, .-. \ = \of\iov ^, and f = ^-^^ z=l^, ^y 
the same process we find that | = 3%, and { = } J. Ans, 3^, -j*^, ^. 
Hence the 

HuLE. To reduce fractions to equivalent fractions having a 
common denominator : Reduce the fractions to their simplest 
forms ; find the least common multiple of the denominators for 
the common denominator / multiply the numerator of each fraction 
hy the number hy which you would multiply its denominator to 
produce the common denominator,* The respective products will 
he the numeratots of the required fractions, 

III. Ex. Reduce ^, -^y and f to fractions having the L. C. D. 

KJifTXRB OPERATIOK. 



8 = 2X2X2 I = ^JyyjL = 4.^, 
12 = 2X2X3 ^=,1^^^^. 

9 = 8X3 f = ^i^^^^a^A = If . 
L. C. M. = 2 X 2 X 2 X 3 X 3 = 72. 

Here 72 is the L. C. M. ; and as 8 = 2 X 2 X 2, it must be muld- 
plied by 3 X 3 to produce 72, .-. -J = Ji^, and | = JLx^xX;:::::||. 

Show why -/y = f } ; why ?- = |J. 

* If that number is not readily seen, it may be found by dividing the 
•ommon denominator by the denominator of the origimd fraction. 



ADDITION OF FRACTIONS. 



M 



• Examples. 

Keduce the following to fractions having the least common 
denominator: — 



1. ^, f , and f . 

2. f , ^, and ^x- 

3- A) 2^F> ^^^ A- 

1^" For Dictation Exercises, see Key. 

143. 



^- ^isy \h and yV* 
5- t\> 1 8> tV» and jV 
6. ]2piF> T^> ^i?> and ^8j. 
7- :^> ^j and ^Vj. 



1. f-|-^=:what? 


^W5. f. 


2. f-j-f = what? 


Ans. |. 


3. |-f-|=what? 





Addition op Fractions. 
Examples. 

4. 3^ -f- i*r = what ? 
5- T*(r + Tiu = what ? 
^- inr+^^ = what? 
The abov^ examples are easily performed, as the quantities to 
be operated upon are like quantities, that is, have the same de- 
nominator. In such cases, we have only to add the numerators. 
When fractions of different denominators are to be added,^.<Acy 
must first he reduced to fractions having a common denominator. 
III. Ex. — Add f and ^2^. 



^ 4 18 6 16 

36 



9 36 12 

8- T'o + l + f = ? Ans.2i. 

10. * + | + fi + i^8=? . 

11. i^ + A + i + | = ? 

12. /j + i + g=? 

13. A+rf^(i + A = ? 



16 + 15 31 . 

■ 1 = -~» jlJlSm 

36 36 



14. 2*r + i^5+Jf=? 

15. it + A + TV = ? 

16. i + « + i8=? 

17. T»3 + 3V + 1^ = ? 

18. TV+ift+A + ii=? 

19- A + 3ft + ife+Ar = ? 



Note. — Add the whole numbers and fractions of the following, and 
similar examples, separately. 



21. 3f + 2J + 7,%=? 

22. 18§+16J + 28f = ? 



23. 272^ + 16J + 18| = ? 

24. 104^ + 8/o + 480H = ? 



* What operation should first be performed upon these fraotions? 



M 
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25. 2007tI\, + 1070| + 8040| = ? 



27. T^if of2f + iof| + f of2TV = ? 

28. 2A + ioff5-|-i=:? 

29. 4^ + lA:+g=what? 

^" For Dictation Exercises, see Key. 

14:4« Subtraction of Fractions. 

Examples. 






1. f — J = ? -4«*. f 

2. J— f = ? \i«^.| = f 

3. A — A = ? 

Note. — The denominators in Example 7 being unlike, the fractions 
mmt be reduced tofrtutiona htwinff the same denommator. 



6. T^»-t%» = ?' 

7. A-« = ? 



1^. W- 



8. ^-§ = ?- 


Ans. 3j>f. 


12. T^-A = ? 


9. i-^ = ? 


^»M. ^. 


13. ^3-iftr-? 


10. A-f = ? 




14. 2f— li = ? 


11. J— A = ? • 







Note, -tt Subtract without changing the mixed numbers to Smproper 
firactions. 



18. 18J-^15^3 = ? 

19. 17i -- 12^ == ? Ans. 4|. 



15. 8jJ ^ 3f = ? Jiw. 5^ 

16. 7i — 2xV = ? J««. 5^. 
37. 101—5^1=:? 

Note, -t- As ^ cannot be taken from ^ it will be necessary to reduce 
1 of the 17 to halyes, making the minuend 16{, when, subtraction, con be 
easily performed. 



20. 2^ — If = ? Ans,^. 

21. 17i— 2f z=? Am, 14^. 

22. 12i — f = ? 

23. 26f— If = ? 

24. 19 — 2J=:? ^n*. 16f. 



25. 86— f = ? 

26. 75 — 15^ = ? 

27.1^Jof^Ai = ? 

28. 18S4-t-.iiof2i=what? 



For Pictatjpn Exercises, see Key. 



ADDITION AND' SITBTBACTION OF FRACTIONS. 87 

14S* Adi^ition and Subtraction of Fraqtioi^ 

Combined. 

[ Give a rule for the adclitl<m of fractions ; for subtraetion. 

Examples. 
l-t + T*t — A = ? Ans.iil 

5' 1 — J — i — i — A — uV — lAr — Tiff = ? 

6. t — i — A— T^ = what? ' 

7. 20— 5i + Aof f = ? 

8. 8/7-2§ + 7f=? 

9. 16J X f off + 10^~TVof ^ =? Ans: ISffJ. 

10. 7 — (/^ — ^)=;? ^n*. C^.! 

11. 5 — (t + 3V)=? ^n*. 4iaj. 

12. A man receives 4 J per cent, commission for selling 
goods ; he pays I per cent, for storage ; what per cent, does he 
retain? . 

13. If he receives 6f per eent. for selling %oods, and 1§ per 
cent, for insuring their sale, and pajs If per cent, for storage, and 
•^ per cent, for auctioneering ; what per cent, does he retain ? 

14. How much wiH be left of a pieee of cloth containing 7 
yazds^ after cutting from it 2 vests and a eoed, allowing f of a 
yard for a vest and 4^ yards for a coat? 

15. Boi%ht of Mrs. Frye 1 bonnet for $4.37^, 2 hats at 
$2:1 2 j- apiece, 4 yards ribbon at $J6f per yard, 2 yards ribbon 
at 33^ cents a yard, and gave in payment a ten dollar bill ; What 
should she give me in return? 

16. From 8 apple trees I gathered as follows: 2^ barrels, 5^ 
barrels, 5^ barrels, 4^ barrels, 3f barrels, If barrels, 8^ barrels, 
and 2^ barrels. I sold 15^ barrels to one man, and 2^ barrels to 
another^ how many barrels had I left? 



88 COMMON FRACTIONS. 

17. To what must you add the difference between 8f an J 
S6/^, that the amount may be oO§ ? 

18. If 7| X f — ^rld ^ ^^ inmuend, and ^ the remainder, 
what is the subtrahend ? 

146* Greatest Common Divisor op Fractions. 

III. Ex. Find the greatest common divisor of 4, f,and |. 
Operation. 
G. C. D. of 6, 8, and 4 = J_ ^^^ We find the G. C. D. of the 

L. C. M. of 7, 9, and 5 = 315* * numeratbra 6, 8, and 4 to be 
2. 2 is a divisor of 6, but must be divided by 7 to be a divisor of ^. 
It must also be divided by 9 to be a divisor 6f |^» and by 5 to be a 
divisor of -|. To be at the same time a divisor of these fractions, it 
must therefore be divided by 7, and 9, and 5, or by their least common 
"^lultiple. Hence the 

Rule. To find the G. C. D. o^ f>'actions : ReduQe the frac" 
tions to their lowest terms ; then divide tlie G. 01 J), of the numer- 
ators hy the L. O, Mi of the denominators. 

Examples. 

1. Find the G. C. D. of §, |, and f Ans. ^ 

2. Find the G. C. D. of -^gy A> and H or J. Ans. ^. 

3. Find the G.JD. D. of 3^, f^, |, and if 

4. Find the G. C. D. of f, f , and 4. 
Note. — 4 can be regarded as i. 

5. Find the G. C. D. of f J, j^, f , and 2. 

G. What is the size of the largest cup which is an exact mefts- 
Hre of IJ, 1§, 8^, and 2| pints ? 

7. What is the width of the widest carpeting that will fit 4 
rooms of the following widths : 13J feet, 21 f^et, 31| feet, 36 J 
feet? 

Qp For Dictation Exercises, see Key. 

147, Least Common Multiple op Fractions. 
III. Ex. Find the least common multiple of J, J, and f . 

Operation. ^® ^"^ ^^® ^' ^' ^' °^ ^^® 

L. C. M. of 1, 3, and 5 = 15 numerators, 1, 3, and 5, to be 

G. C. D. of 2, 4, and 6 =T' ^^^' ^^' ^"' ^® ^® "°' ^^'^^ *® 

ascertain the least number that 
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wfil contain 1, 3, end 5, but one that will contain ^, |-, and |. To 
cont jiin each of these fractions separately, it might be divided by 2, by 
4, or by 6 ; but to contain them at once, it can be divided only by 
their G. C. D. Hence the 

Rule. To find the L, C. M. of fractions : Reduce the frac" 
iiqns to their lowest termSy then divide the L, O. Ml of the numer' 
aiors hy the G. (7. D, of the denominators* 

Examples. 

1. Find tL^ L. C. M. of -j^, -ff , and 7^. Ans. 476f. 

2. Find the L. C. M. of ]^, ^ of SJ, and 6. Ans. 390 

3. What is the width of the narrowest cloth that can be cu^ 
into strips either |, 1^, or 4 inches wide ? 

4. What will be the length of the shortest court that can be 
paved with stones of cither of the following lengths, viz., 1^ ft.^ 
2 ft., 4 ft., or 21 ft. ? Ans. 24 ftl 

5. What must be the width of the narrowest court that will 
receive either of the same stones widthwise, their widths being 
ift.,lift., 3 ft., and2ft.? 

6. On a stringed instrument in perfect tune, while C makes 
1 vibration, D makes |, E J, F |, G f, A |, B J^, and C^ 2, If 
all are struck at once, in how many vibrations of C will thej all 
again coincide ? . 

7. In how many vibrations of C will C, E, G, and C coincide ? 
wUl C and D coincide ? C and E ? B and C ? C and C ? 

\^ For Dictation Exercises, see Key, 

Questions fob Review. 
Definitions and Properties op Numbers. — What is the sig^ 
for plus ? for toinus ? for greater than ? less than ? equal to ? multi- 
plied by? divided by? therefore? What does a parenthesis or 
vinculum signify? What are integral numbers? What are frac- 
tional numbers ? mixed numbers ? What is a prime number ? a com- 
posite number ? What are the factors of a number ? What is a prime 
factor ? A composite number equals what product ? When are num- 
bers prime to each othey ? What is a power of a number ? What is 
the square or second power of a number ? the fifth power ? What is 
a root of a number? the square root? the cube root? the sixth root? 



What IS tlie ngn for ft power? (ox a iqo^? What iadioates the (Ufr^e 
of root ? What is an evei\ ^uI^ber ? an o4d ? 

Divisibility of NyMB?KS.— When are number* divwibl© by 8? 
by 3? by 4? by 6? by 6? by 8? by 9? by 10? by UP by any com- 
posite number ? How shall we ascertain whether any given, number is 
prime? Describe Eratosthenes^ sieve ? 

Factoeing of Nuhbees. — What is the simplest way of resolving 
numbers into their prime factors ^ What other method can you de- 
scribe, and when would you use it ? Find the factors of 180 by first 
method, and explain the process. Find the factors of 10296 by seo^ 
ond method, and explain the-process. 

Qbeat^t Common I)|Yis<;)R,-r-What is a divisor of a number ? a com. 
mon divisor of two or more numbers P the greatest common divisor ? 
Find the G. C. D. of three numbers by the first method givem Explain 
and give the rule. Find the O. 0. D. of three numbers by second 
method. Explain and give the rule* In what cases is the second method 
ihe better P When is it necessary to find the G, C. D. of numbers ? 

Fractions. — What is a fraction P Name and describe its terms. 
Name the different kinds of fractions. of which you have learned* 
Define a common fractioi;!; a decimal fraction; a proper fraction ; an 
improper fraction ; a mixed number ; a compound fraction ; a complex 
fraction. Give an example of each. Explain ^e expression {• Upon 
what does the ^^alue of a fraction depmid P Which of the fundamental 
rules is indicated by a fraction p What e&ct does multiplying the 
numerator of a fraction have upon that fraction? Why? In whatf 
other way could you produce the same effect, and why P What effect 
doeff dividing the numerator have upon a fraction P Why P In what 
other way could you produce the same effect, and why? What effect 
does multiplying both terms of a fraction by the same number have 
upon it P Why P What effect does dividing both terms of a fbiotion 
have upon it P Why P 

Reduction oi* Fractions.-— How do you reduce fractions to lower 
terms? What is cancellation? How do you reduce whole or mixed 
numbers to improper fractions P How do you reduce improper frac- 
tions to whole or mixed numbers P 

Multiplication of Fractions. — How do you multiply a fraction 
by 9k whole number ? a, mixed number by a whole number ? Explain, by 
an examplCi the method of multiplying a whole number by a fraction. 
Multiply a fraction by ^ fraction ; explain an^ give the rule. How do 
you multiply a mixed number by a nuxed number or a fraction P How 
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do you reducft oompound fractions to simpliB enes ? Can yon give too 
general rule for multiplying fractions^ Mrhole or m|xe4 numbers, by frac- 
tions ? 

Division of Fractions. — How do you divide a fraction by a whole 
pumberP a mixed number by a whole number P a whole number by a 
fraction P Explain, by an example, the method of dividing a fraction 
by a fraction, and give the rule. Give one general rule for dividing a 
fraction, a whole or mixed number by a fraction. How do you reduce 
complex fractions to simple ones P How -do you find what part of one 
numlfer another is P ~ 

Least Common Multiple. — Define a multiple; a common multiple 
^f two oaf mofo numbers ; the least common multiple. Wheu do you 
make use of the L. C. M. P Give and, explain the first method of find- 
iag i|;^ the second. What (^oes the L. C. M, of prime numbers 
equal P 

CoitfMON Penominatob. — When are fractions said to have a com- 
mon denominator ? In what operations upon fractions do we first 
reduce them to those having the same denominator P Can we change 
fractions to those of any denominator P How P (An». By diriding or 
multiplying the numerator by the same number by wMch we divide or 
Ipsltiply the denominator to produce the denominator required.) 
What denominator is generaUy chosen P Reduce a simple, a compound, 
and a complex fraction to those of the same- denominator, explain the 
process, and giv^ the rule. 

Addition and Subt^ctiqn of Fractions. — How do you add 
fractions of different denominators ? How do you subtract one frac- 
tion from another P How do you add mixed numbers P In subtraction 
of one mixed number from another, how do you proceed when the frac- 
tion in the subtrahend exceeds that in the minuend P 
: 0, C; D. AND Ji, C> M. OF FRACTIONS, — How do you find the G. C. 
D. of fractions P How do you find the L. C. M. of fractions ? Find 
tiie G. C, D. of f^ I and {^ and explain. Flad the L, C* M* of ^, f , 
^d ^i hnd explain* 

14:8« Miscellaneous E:^ample8« 

1. Into strips of what widths may I cut cloth which is 36 
isehes wide, that none may be wasted, the width pf the strips to 
be expressed in inches ? 

2. How many gallons in the largest vessel which will exactly 
ineasaF&S hogs&eads, containing severaHy 128^ 94, and 15^ gal-* 
Ions ? . 
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& What will 16^ yards of cloth cost at $.53 a yard? 
4 What cost 9^ bushels of corn, at $.87 J a bushel ? 

5. What cost 27 If acres of land, at $31§ per acre ? 

6. f of f of 56 times what number equals J§f ? 

7. I paid $.65 for 2 boxes of strawberries ; what will be the 
cost of 45 j^ boxes at the same rate ? 

8. What is my bill for 7 pear trees, $J apiece for the trees, 
and $2 a dozen for setting ? 

9. What do I receive per pound by selling 15f pounds of cof- 
fee for $3^ ? 

10. -^ of a man's property is in land, and is valued at $2324| ; 
what is the value of his whole property ? 

11. Bought f of an acre of land for $40.75 ; what would 1 
acre cost at the same rate ? 

12. What costs 3 pieces of calico^ 37^ yards in a piece, at 19|- 
cents per yard ? 

13. If 32-1^ acres of land cost $1100, what costs 1 acre? 

14. Sold my house and farm of 47f acres for $6150 ; allow- 
ing $3500 for the house, what did I receive per acre for the 
land? 

15. How long will a barrel of flour last a family of 8 persons, 
if it lasts 3 persons 4j- months ? 

16.^ What number is that from which if you take -j^, the re- 
mainder will be ^ ? 

17. What number is that to which if you add 9|, the sum will 
bel24|? 

18. What is that number to which if you add f of 26J-, the 
sum will be 147^ ? 

19. Bought 7^ yards broadcloth at $5 per yard, 14^ yards of 
kerseymere at $1 J per yard, 4 J yards of silk at $| per yard, 
and f yards of doeskin at $4J per yard, for which I gave in pay- 
ment a $100 bill. What balance is due me ? 

20. I have paving stones 12 inches long and 10 inches wide; 
what must be the width of a walk which will just receive these 
stones, laid either lengthwise or widthwise ? 

21. What is the smallest sum of money which can be exactly 
paid in pieces of money worth either $.16f or $.12j-? 
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22. How long will 200 pounds of meat last 9 persons at the 
rate of 2f pounds a day for each person ? 

23. What length of tim^ would a man require to travel around 
^ the earth, the distance being 25000 miles, if he travel at the 

rate of 31 j- miles per dfiy? 

24. If a man can build 2f rpds of wall in a day, how much 
can he build in GJ days ? 

25. What is that number J of which exceeds -^ by 2 ? 

Note. ^^ — ^ z=^ ; if ^ be 2, f J wUl equal 20 X 2 = 40, Ans. 

26. What number is that f of which exceeds i- by 11 J ? 

27. How many bushels of wheat can a man purchase for 
$2724^^, at 31f cents per bushel? 

28. What is ^ ~- (^^ of f of 8i). 

29. What is (§ of ^) -^ (i of f ) ?' 

30. If I buy 125 bushels of corn at 41 § cents per bushel, and 
sell it at 52J- cents per bushel, what do I gain ? 

31. What number divided by ^ equals 125^? 

32. What are the contents of 3 floors measuring as fol- 
lows : 13 J square yaras, 32/^ square yards, and 49f ^ square 
yards? 

33. The product of three numbers is 74^ ; two of them are 8f 
and 6^^ ; what is the third ? 

34. Exchanged 42 tubs of butter, averaging 48f pounds, at 
21^ cents per pound, for 42 barrels of flour, at $9f per barrel, and 
received the balance in cash ; required the balance. 

85. I have three boxes of cloth, each containing 12 pieces, 
^ each piece containing 4f yards, weighing 3 J pounds to the yard ; 
what is the weight of the whole ? 

36. What will 42^ quires of j^aper weigh at ^ pound per quire? 

37. A grocer has ^ve casks of raisins of the following weights : 
115| pounds, 117 J pounds, 99y^^ pounds, lOOJ pounds, and 121 J 
pounds ; what is the average weight per d&sk ? 

38. What is the cost of the above at 8f cents per pound ? 

^ 39. Owning f of a paper-mill, I sold J of my share for $1750 ; 
what is the Value of the whole mill at the same rate ? 
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40. A man sold 50 pLt^ of clotb at tbe rate of 1 j- yards for 
2 dollars ; what did be receive for it ? 

41. Mr. Gray raised 212 bushels of potatoes, f of which he 
fltofed in 4 equal-sized bins ; what did each bin hold ? He sold 
the other | at the rate of 3^ bushels for 2 dollars ; what did he 
receive for the potatoes ? 

42. If If of a ton of lead cost $134f^ how many ounces of 
goU at SI 9^ per oz. will pay for one ton of lead ? 

43. When hay was $15 per ton, I gave J of a ton for If tons 
of coal ; what was the coal worth per ton ? 

44. If f of a yard of cloth will pay for six hats worth $4J^ 
per dozen, what is the price of the cloth per yard ? 

45. If ^(y of an acre of land cost $280|, what^will 5f acres 
cost ? 

46. If a man walks 9 j- miles in 2 j- hours, how far will he walk 
in 4f hours ? 

47. At the above rate, what time will be required to walk 122 
miles ? 

48. In 1860, 1 purchased cotton at 8^^ cents a pound, which I 
sold in 1862 at 90 J cents. What did I gain on 1000 lbs. ? 

49. If a man can earn $2^ per day, how many days' woA 
will he have to give for a suit of clothes, of which the coat cost 
$25^, the pants ?8y®xj and the vest $5^ ? 

50. The longest canal in the world, is the Grand Canal in 
China; ^ + J + ^^ + ^ + 3>^ of its length is 831§ff 
miles ; what is its entire length ? Ans. 650 miles. 

51. If f of J of a ship cost $42,000, what is ? of her worth? 

52. In a certain manufactory, | of the operatives are Germans, 
|- Dutch, -^ Scotch,' j^ English, ^ Canadians, and the remainder^ 
140, native Americans ; what is the whole number, and the num- 
ber of each nationality ? ' ^- . 

53. j^ of my money is in gold, ^ of the remainder in silver, and 
the balance, $360, is in bank notes ; how much money have I in 
ail? 

54. If 17 boxes of raspberries cost $2.83^, what part t>f a bos 
can I buy for 12^ cents ? 
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d5. If litkOdy in fallin^g descends 16^ feet in the first second 
of time, three times 16^ in the next second, and five times 16-^ 
fe^t in the third second, how far will it fall in three seconds ? 

;5&. Owing a man in Paris 1325^ francs, I have shipped to 
him $375 j^ worth of rice. If the £ranc is worth 18| cents, how 
mtich have I overpaid him in Federal money ? ^ 

67. 7^ oz» of gold are to be divided among 3 men and a boy,^^ : 
the boy to have half as nmeh as a man ; what will each have i* f 

58. If the wages of a man per month are $35f , and if (c^ . 
wages of 3 boys are eqaal to the wages of 2 men, what will he 
the wages of 10 men and 30 boys for a month ? ' ■ ^ 

59. What is that number to which if f of itself be added the 
snm will equal 64 ? Ans, 40. 

60. If from 5 times a certain number 19f is subtracted^ and 
the renfiainder is 18^^, what is the number? 

61. I sold my watch for $72, which was f more than I gave 
for it; what did it cost me ? 

62. Bought a horse and saddle for $75, giving ^ as much for 
the saddle as for the horse ; what was the cost of each? 

63. A boy, being asked the age of his dog,' replied, "If ^ of 
his age be added to his age, the sum will be 13^ years." What 
was his age ? 

64. Being asked the age of his &ther, he scud, ^ If 12 years 
were added to ^ of his age^ the sum would equal j- of his age." 
What was his age ? Ans, 48 years* 

65. Bdflg asked his own age, he answered, " K 2 years were 
added td f of my age, the sum would equal f of my age.'* 
What was his age ? Ans. 16 years. 

66. A can build a wall in 3 days^ and B can do the same 
work in 4 days. What part of the work can each ^o in one day ? 
What part can both do in one day? In how many days can 
both do it working together ? Ans.l^ days. 

67. C can do a piece of work in 6 daya, and D in 8 days. 
What time will be required for both to do it ? 

Ans. 3iV days. 
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68. If E can do the same work in 7 days, bow long would be 
required for C, D, and Ej to do it working together ? 

Ans. 2^\ days. 

69. If A, By and C can do a piece of work in 6 days, and A 
and B can do the ^a^le work in S days, in what time can C do 
it alone ? Ans» 24 days. 

70. Shipped to Havre 2000 bbls. of flour, which I sold at $7 1 
per bbl. ; received in return oOOf hhds. of wine, worth $211 per 
hbd. ; what sum is still due me ? 

71. A merchant owned f of a cargo of teas, the whole cargo 
worth $65,000; he sells f of his share for $8583.33 J^; does he 
gain or lose, and how much ? 

72. From a tank containing 184 gallons of water, 20| gallons 
were drawn out ; if f of what then remained was equal to ^ of 
what afterwards rained in, how much did the tank then contain ? 

Am.23m. 

73. I pay $700 for a piece of land ; cut 52 J cords of wood 
from it, which I sell at $5.40 a cord $ I pay $1§ a cord for cut- 
ting and hauling the wood, and $10 for surveying the land; I 
divide 3 acres of it into house lots of ^ acre each ; 4 of these I 
sell at $175 each, and the rest at $162.50 per lot. Reserving 
2 acres for myself, valued at $300, 1 sell the remainder of the 
land for $600, what do I gain ? Ans. $2388.18 J. 

74. Messrs. B, D, W, and S, built a drain together, each 
agreeing to pay his proportion of whatever he occupied. B oc- 
cupied 20 feet alone, B and D 22 feet, B, D, and W, 140 feet» 
B, D, W, and S, 18 feet. The drain was built at a cost of 33 J 
cents per foot ; what was each person's share of the cost ? 

Note. — B's share == 20 X 331 + ^-^^^351 ^ iaq^juU + ls_x^. 

Aus. B, $27.38| ; D, $20:72f ; W, $17.05f ; S, $1.50. 

75. A, B, C, and D, hired a team together in Boston for a 
journey north, eacb agreeing to share the expense for the dis- 
tance he rode. At Reading, 14 miles from Boston, A. got out; 
at Andover, 8 miles further, B got out ; at Lawrence, 4 miles 
further, C left, and D went on alone 8 miles to Haverhill. Re« 
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turning, he took up C, B/and A, where he left them, and all rode 
into Boston. They paid $8.^0 for the use of the team ; what 
was each one's share ? 

KoTE. — The distance from Boston to Hayerhill is 34 miles ; the price for 
1 milet)utandback is$^^<>»$.25; B's share ia^^^+^^+^^ 
*4- 8yC25 

Am. A, $.S7ii B, $L544; C, $2,04i ; D, $4.04^. 

149« General Review, No. 3. 

1. What are the prime factors of 420 ? 
. 2. Divide 15 X 7 X 12 X 8, by 21 X 10 X 8 X 4. 

3. What is the greatest common divisor of 21,* 84^ and 51 ? 

4. What is the least common multiple of 42) 9> 14^ ami 12 f 
6. Beduce if% and ^^ to their lowest terms* 

6. Eeduce 254f to an improper fraction. 

7. Beduce ^^ to a mixed number. 

6. Reduce -^ of -f^ of f J of 6| to a simple fraction* 
9. Reduce J, | , and -f , to a common denominator. 

10. Reduce ^§, j^f , and 8^, to the least common denominator. 
' 11. Add J off, if, and 9^ 

12. Add 15|, di, and 25^- 

13.- From J J of ^ take -^^ 

14. Subtract 8|i from lO/^r* 

15. Multiply ^ by 3J, 

16. Divide | of ^ by lOf 

±13 2 

-, ^^ .^- 2 > ^j ^^^qI ^^ simple fractions. 

*~ 9 la- *>t 

18. What part of 8f is 2^ ? 

19. What is the greatest cmnmon divisor of ^ f, and 2f ? 

20. What is the least common multiple of i^, -^y and ^? 

21. How many fourths of | of 40 in 3f X f -r- f of Jf ? 

For changes, see Key« 
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COMPOUND DENOMINATE NUMBERS* 

lffO« Numbers are either Simple or Compound* 

IStm A Simple Number is a number expressed in units of 
one denomination ; as, 5 booJ:Sy 7 pens. 

193. A Compound IVumber is a number expressed in 
units of two or more denominations, but of the same nature ; as, 
5 pounds 6 ounces of su^ar, 8 ^ears 2 months 4 datfs of time^ 

193* Beduotion is the process of changing the denomi* 
nation of numbers without altering their value. 

194:« Reduction Descending is the process of changing 
numbers to numbers of equal value in lower denominations ; thus, 
1 dollar =100 cents. 

ISS* Reduction Ascending is the process of changing 
numbers to numbers of equal value in higher denominations; 
thus, 100 cents = 1 dollar. 

1S6« Compound numbers express Currency^ Weighty and 
Measure. 

Currency. 

Every nation has its own currency. That of the United 
States has already been given (Art. 68), but the table will be 
inserted here for the sake of uniformity. 

1S7. Federal Monet. 

The denominations are eagles^ doUarSy dimeSy centSy and mUls. 
The legal coins in circulation are as foUows : 



Gold. 




Silver. 




Double Eagle 


= $20.00. 


Dollar ^ 


(1.00. 


Eagle 


= 10.00. 


Half Dollar — 


.50. 


Half Eagle 


= 5.00. 


Quarter Dollar = 


.25. 


Quarter Eagle 


= 2.50. 


Dime — 


.10. 


Three Dollar piece 


= 3.00. 


Half Dime — 


.05. 


One Dollar piece 


= 1.00. 


Three Cent piece = 


.03. 



Copper and nickel Cent, and Two Cent pieces. 
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KoTB. — The i^old coin is hardened by an alloy of ^ copper and silTer 
(the silver not to exceed the copper). The silyer coin is hardened by -^ 
copper. The cent coined since 1856 has 88 parts of copper to 12 of nidid. 
The two-cent piece, coined 1864, has 95 parts copper to 5 of tin and zinct 

Table. .; 

' ' 10 mills (m.) =r 1 cent, marked c. or ct 

10 c. =1 dime, " d. 

10 d. =^ 1 dollar, «« $. 

f 10. — 1 eagle, " E. 

- f 

Note, — Mill is derived from the Latin miUe, one thousand, because 
1000 mills *= 1 dollar, the unit of comptUation ; cent from Latin cerUumf 
one hundred, because 100 cents as l dollar ; dime from the French dimCf 
a tenth, as a dime is otie toith of a dollar ; dollar from the Qerxnaii thaler, 
dollar, dollars having been first coined in Germany. 

EXEKCISES. 

1. Write 3 £. $2. 7 d. 5 c. 2 m. as it is usually written. 

Ans. $B2.7M. 

2. Write 162 E. $8. 3 d. 9 c. 8 m. as it is usually written. 

An$. $1628,398. 
Write in the same manner, 



3. 128 E. 3 d. 8 m. 

4. 19 E. $6. 3 c. 2 m. 

5. 68 E. $8. 2 m. . 



6. $7. 2 c. 5 m, 

7. $5. 6 d. 8 c. 3 m. 

8. 3984 E. 7 d. 4 c, 8 m. 



9. Add the answers of the last six examples, and give the 
amount in mills. Ans, 42,017,798 milL^ 

ISS. English Monet. 
The denominations are pounds, shttttngsy pence, sdid farthings. 

Table. 

4 farthings (qr. or fer.) = 1 pffliny, marked d. 
12 d. =1 shilling, « s- } 

20 8. =1 pound, " £. 

KoTB. — The guinea of 21 s., and the ercvmot 5 s., are also used. The 
coin which represents the £ value is called a eovereiffn. 

■ ■ ■ j 



r- ':> 



too BBPTJCTIOK ASCENDtKa 

ISO* EeDUCTIOK DESCEHTDINa^ 

If t. ^x, Beduee 3 1;^ 11 s. 8 d^ ? far. to farthings* 

OpBRATtoK. As 20 8. = 1 £, we shall haye 20 times 

3£lls. 8d.*2&r* ^ "^»*^y »• ** ^- (^0 X 3)s.=:60 &; 

20 60 8. + 11 8. ;::3 71 8, As 12 d. = 1 s., we 

rt shall have 12 times as many d. as s. ; (12 X 

Jg * 71) d. = 852 d. J 852 d. + 8 d. = 860 d. 

- — As 4 far. = 1 d., we shall have 4 times as 

^^ ^* many fer. as d. ; (4 X 860) far. =: 3440 far; 

. t 3440 far. + 2 far. = 3442 farthings. Hence 

8442 fkrthings, Ans. the 

Rule fob REDtJCTiON Descending. Multiply the number cf 
the highest denomination by the number which it takes of the next 
lower denomination to make one of that higher j and to the product 
add the given number of the next lower denomination, Multiply 
ihaf st^m in like manner, and thus proceed till the number ig 
reduced to the required denomination. 






Examples. 



1. Beduee 7 ;C 8 s. 3 d. 8 far. to ferthings, An^* 7119 far. 

2. Reduce 80 £ 2 s. d. 2 far. to farthings. Am. 28898 far. 

3. Reduce 8 £ s. 3 d. to farthings. 

4. Reduce p s* 1 d» 2 far. to farthings. 

5. Reduce 368 £ 17 s. 2 d. to pence. ^ v 5^ ^ ^ 

6. Reduce 25 crowns 3 s. 2 d. to farthhags. 

7. Reduce 43 crowns 4 s. 8 d. to pence. 

8. Reduce 209 guineas to pence^ 

9. What will be the number of farthing candles that may be 
bought for 2 s. 6d.? 

. |00« BEptTCTION ASCEKDINC^. 

III. Ex. Reduce ^579 farthings to an equivalent value in 
higher denominations. 



RBDtJCTION. IM' 

Opehatiow. Ad 4 qr. = l d^ we shall have 1 

^ ^ ^ * as many pence as farthings, or 894 d. 

12)894d.+3qr. and 3 qr. remaining ; as 12 d. = 1 s., 

20)74 s. + 6 d, ^e shall have ^ as tridcny shiH&igs 

3 £ 14 s. 6 d. 3 qr.. An*, as pence, or 74 s. and 6 d, rtWain^ 

ing. As 20 s. = 1 £, we shall have ^ as many £ as s., or 9£' aAd 

14 s. remaining, making the entire result 3 £ 14 s. 6 d. 3 qr. Hence 

the 

BuLE FOB Reduction Ascending. Divide the given number 
iy the ntnnier which it takes of its denomination to equal one^ of 
the l^e^hiffheTy asnd note the remainder. Divide the quotient Aus 
obtained as before, and thus proceed till ^required denmniikKti^n 
is aUained. The last quotienty loith the several remaindirsy vnU 
be the required resuk. 

Proof. As reduction ascending is the converse of reduction 
descending, either process mag be proved by the other* 

EXAMFLE6. 

1. Redace 3681 farthings to an equivalent v^fue iii higher 
deDiominae&ms. Ans. 3 £ 16 s. 8d. 1 qr. 

In the same manner reduce, 

2. 36875 farthings. -4»<. 38 £ 8 s. f i 3 far. 

3. 4328 pence. Ans. 16 £ s. 8. 

4. 39818 shillings. 

5. 86347 farthings. 

6. 298721 farthings. 

161« COMPABISON OF ENGLISH AND FeDEBAL CuBBENOT. 

1 £ =s $4.84. 



How many $ in 

1. 36 £? Am. $17 AM 

2. 49 £? 

3. 64J£? 



How many £ in 

4. $39.43? Ans.Sify£. 

5. $43.76 ? 

6. $78^9? 



m 
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' WEIGHT. . 

169. Troy Weight. 

Groldy'silver, and precious stones are weighed hj this system. 
. The denominations are poundsy ounces, pennyweights^ and 

grains. 

Table. 

24 grains (gr.) =z 1 pennyweight, marked pwt 
20 pwt, =: 1 ounce, > " oz. 

12 02, = 1 pound, " lb. 



III. Ex. Reduce 2 lb. 9 

02. 18 pwt 3 gr. to grains. 

Ofbratiok. 

2 lb. 9 oz. 18 pwt 3 gr. 
12 

33 OZ, 

20 

678 pwt 
24 



2715 
1356 



' III. Ex. Reduce 16275 gr. 
to numbers of higher denomina- 
tions. 

Opebation. 

24 ) 16275 gr. 

2|0) 67|8pwt + 3gr. 

12 ) 33 oz. + 18 pwt 

2 lb. + 9 oz. 
Ans. 2 lb. 9 oz. 18 pwt 3 gr. 



16275 gr., jln^. 

Examples. 

1. Reduce 18 lb. 11 oz. 5 pwt 17 gr. to grains. 

Jns. 109097 gr. 

2. Reduce 48 lb. 2 oz. pwt. 3 gr. to grains. 
8. Reduce 1 oz. 23 gr. to grains. 

4. Reduce 3681 lb. 9 oz. 1 pwt to pennyweights. 

Reduce to equivalent values in higher denominations, 

5. 928641 pwts. Jns. 3869 lb. 4 oz. 1 pwt 

6. 3786541 grs. 

7. 9042028 grs. 

8. What is the value of 2 lb. 8 oz. of gold, at $16.00 an 
■mce ? 
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9. What is the value of 1 lb. 3 oz. 7 pwt of gold^ at 4 cents 
per grain ? 

10. What will 20 silver dollars weigh, each dollar weighing 
412 J grains ? 

163« Apotheoames* Weight. 

Apothecaries use this weight for mixing medicines ; but they 
bny, and generally sell, by Avoirdupois weight. 

The denominations are pounds^ ounces, draoihms^ scruplesy and 

grains. 

Table. 

20 griEuns (gr.) = l scruple, marked so. or B. 

3 9 =1 drachm, «* dr. or 3. 

8 3 =1 ounce, " oz. or S. 

12 S =1 pound, " lb. or ft. 



111. Ex. Reduce 2 ife. 3 S, 
2 3, 1 3, 5 gr. to grains. 

Operation. 
2ft 

12 

' 27 5 
8 

218 3 
3 

655 9 
20 



III. Ex. Beduce 68321 
grains to numbers of higher 
denominations. 

Operation. 
210) 683211 gr. 



3)3416 9+lgr. 
8)1138 3 + 2 9. 

12)142 1 + 2 3. 

lllb. + 10S. 
-4w*.lllb. + 10g,23,2 9, Ign 



13105 gr., Ans. 

Examples. 

1. Beduce 5 tb. 7 S , 73, 2 9, 12 gr. to grains. 

Ans. 32632 gr. 

2. Beduce 3 ib. S , 7 3, 1 9? d gr. to grains. 

3. Beduce 258481 grains to pounds, ounces, &c. 

Ans. 44 lb. 10 g, 4 3, 9, 1 gr. 

4. Beduce 36845 9 to pounds, ounces, &c. 
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5. Bedace 987326 gr. to pounds, ounces, &e. 

6. Beduce 28 lb. 3 S? 1 5, 2 3, 5 gr. to grains. 

164:* AvoiBDUPOis Weight. 

This weight is used for weighing almost all articles, except 
gold, silver, and precious stones. 

The denominations are tons^ hujidred weighty quarters^ patmds^ 
ounces, and dram^ 

Table. 

16 drams (dr.)=l ounce, marked oz. 

16 oz. =1 pound, " lb. 

25 lb. =1 quarter, ^ qr. 

• 4 qr. =1 hundred we%ht, " cwt. 

2a cwt. =1 ton, « T. 

Note. — The lone ton of 2240 lbs., which gives 23 lbs. to the qr.^ 
is sometimes used for weighing gross articles, as iron and coal, and is the 
ton recognized by the TTnited States Government. 

III. Ex. Eeduoe ^ cwt. 3-1 III. Ex.-— Reduce 186421 

dr. to numbers of higher de- 
nominations. 

Operation. 
16 ) 186421 dr. 



qr» 8 lbs. to pounds. 



Operation. 

2 cwt 3 qrs. 8 lbs. 
4 

11 qr. 
25 

63 
22 

283 lb., Ans. 



16)11651 oz.4-5dr. 

25)7281b. + 3oz. 

4) 29 qr. +3 lb. 

7 cwt + 1 qr. 
Ans. 7 cwt. 1 qr. 3 lb. 3 oz. 5 dr. 



Examples. 

1. Reduce 5 cwt. 3 qr. 24 lbs. to pounds. 

2. Reduce 23 T. 4 lbs. to ounces. 



Ans. 5^9 llw; 



Reduce to equivalent values in higher denominations^ 



8. 9328 lbs. 

Ans. 4 T. 13 cwt Iqr. 3 lb. 
4. 36842 dz. 



5. 193256 lbs. 

6. 8236548 dr. 

7. 9654321 dr. 



EEDUCTIdN. liW 

SI liie^ce 4 T^ 3 cwU 2 qv. lb. 8 oz. ta ooscetfr ' 

9. How many ounces in 1 cwt. ? in 1 T. ? 

10. How many pounds in one ton ? 

11. How many more pounds in a long ton than in a short ton ? 

12. At the rate of 3 lb. a^ day, how many hundred, weighfe of 
ilour will a family^ consume in a year, or 365 days ? 

lOA* Compalrisow of Weights. 

Troy. Apoth, Av. 

1 lb, z= 1 ft. =1 {^ lb. 

1 oz. = 1 g = \Hoz. 

Igr; = 1 gr. = TiiWlb* 

7000 gr. = 7000 gr. = 1 lb. 

Examples. 

1. Eeduce 364 lbs* Troy to Ayoirdupois weight. 

Jns. 299^ lbs. Av. 

2. Reduce 36 lbs. Troy to Avoirdupois weight 

3. Reduce 5 lbs. Avoirdupois to grains in Apothecaries' wei^t; 
to units of higher denominations. • Ans. 6 lb. S> 7 3, 1 9'. 

4. Reduce 375 lbs. Avoirdupois to Apothecaries' weight ' 

5. Reduce 73 lbs. Avoirdupois to Troy weight 

Measukes of Extension., 
166. Long Measure. 
The denominations are milesjfurhngs, rodsy yards, /eetyinches 

and lines. 

Table. 

12 lines (1.) = 1 inch, marked in. 
12 in. =lfoot,, " ft. 

3 ft. =1 yard, " yd. 

5J yd. or 16J ft. =1 rod, " * r. or rd. 

40 r. =1 ftirlong, " f. or fur.. 

8f. =lmile, " m. 



69^ miles nearly =i 1 degree O of longitude at 

the Equator, 
360 of which degrees = the distance round the earth. 

3 miles = 1 land league. 

1 mile = 320 rods = 5280 feet 
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III. Ex. Reduce 2 m. 5. £ I III. Ex. Beduoe 15435U 
13 r. 4 yd. 2 ft to inches. I inches to miles, furlongs, etc 

OPEBATIOir. OPERATIOK. 

12 ) 1543514 in. 



m. £ r. y. ft. 
2. 5. 13. 4. 2. 
8 

21 fl 
40 

853 r. 

Ji 

42ei 

4269 

46954 
3 yd. 



3 ) 128626 ft + 2 in. 



5i z= Jy. ) 42875 y. + 1 ft 

2 



140884 ft 
12 



169062 in., Jns. 



11 ) 85750 halves of yd. 

410 ) 77915 r. + 4 yd. 4 yds. = 2 yd. 

1 ft. 6 in. 

8 ) 194 f. + 35 r. 

24 m. + 2 f. 

■m 

24 m. 2. f. 35 r. 2 yd. 1 ft 2 in. 

1 ft. 6 in. 

Ane. 27 m. 2 f. 35 r. 2 yd. 2 ft 8 in. 



Examples. 



1. Reduce 3 m. 7 f. 14 r. to yards. Ans. 6897 yds. 

2. Reduce 3 f. 11 r. 2 yd. 1 f^. 7 in. to inches. Ans. 26029 in. 
8. Reduce 1590 inches to rods, etc. Ans. 8 rd. yd. ft. 6 in. 

4. Reduce 5 m. 6 £ 3 r. 3 yd. 2 ft. 5 in. to lines. 

5. Reduce 16906 inches to numbers of higher denominations. 

6. Reduce 1291968 lines to miles, furloncs, etc 

7. How many miles round the earth ? 

8. How many miles, through the earth from^ pole to pole, the 
distance being 41704788 feet ? 

9. Find the cost per mile for grading a road, at 90 cents per 
rod. ^ ^ Ans, $288. 

10. "What will it cost to fence both sides of a road, 26 r. 2 yd. 
long, at $.65 per yd. ? Ans. $188.50. 

11. How many furrows, each, 10 in. wide, will be made in 
ploughing a lot of land lengthwise, which is 6 r. 1 ft. wide ? 
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167. Surveyors' Measure. 
The denominations are mileSy chains, rods, linksj and inches* 

Table. 

7^^ inches =: 1 link, marked L 
25 L =1 rod, « r. 
4 r. := 1 chain, " ch« 
80 ch. = 1 mile, *« m. 
1 chain = 4 rods = 66 feet = 100 links = 792 inches. 

Note. — Bods are seldom used by surveyors, the distances being genA- 
rally taken in chains and links. 



III. Ex. Reduce 4 m. 75 
ch. 32 1. to links. 



III. Ex. Reduce 763218 
links to miles, chains, etc 



Operation. Operation. 

4 m. 75 ch. 32 L 100 ) 763218 

80 

810)76312 ch+L 

395 ch. 

100 95 m. + 32 ch. 



39532 L, Ans. Ans. 95 m. 32 ch. 18 L 

Examples. 

1. Reduce 3 m. 35 ch. 8 1. to Unks. Ans. 27508 L 

2. Reduce 5 m. 78 ch. 2 1. 5 in. to inches. 

3. 13845 links to miles, chains, etc. Ans. 1 m. 58 ch. 45 L 

4. 259248 inches to miles, chains, etc. 

5. In 1 m. 46 oh. 2 r. how many rods ? 

6. In 9584 feet, how many chains ? 

168« Mariners' Measure. 

The denominations for short distances are eahU'lengths, 

fathoms, 9nd feet 

Table. 

6 feet (ft.) = 1 fathom, marked fath. 
120 fath. = 1 cahle-length, marked c. L 
7f c. 1. =1 common mile, " m. 

Longer distances are estimated in nautical or geographical 
milesi ,each mile being ^^ of a degree measured on a great cirdo 
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of the earth, and ayeraging 6086.34 ft* or 1.15 -|» common milea^ 
8 nai^tical miles = 1 sea league. 

Examples. 

1. How many feet in 7 c. L 32 fath. ? Am. 5232 ft 

2. How many feet in 5 c. 1. 4 fl. ? 

3. How many cable-lengths in 672 fath. ? Am. 5 c. L 72 fath. 
i. Reduce 3684 feet to units of higher denominations. 

160* Cloth Measure. 

doth is measured by its length, without regard to its width. 
\^& yard is considered the unit of measure, and is divided into 
hcUveSj quarters^ eighths, and sixteenths, 

170. Square Measure. 

This measure is used for determining the area or contents ot 
surfaces. 

The denominations are sqtiare miles, acres, roods, square rods, 
square yards, square feet, and square inches. 

Table. 

144 square in. (sq. in.) = 1 square foot, marked sq. ft. 
9 sq. ft. r= 1 square yard, " sq. yd, 

30J sq. yd. or 272J sq. rt. = 1 square rod, " sq. r. 
40 sq. r. z=: 1 rood, " R. 

4 R. =1 acre, " A. 

640 A. =1 square mile, " sq. m. 

III. Ex. Reduce 2 sq. m. 87 A. 3 R. 19 r. to rods. 

Operation. 

2 sq. m. 87 A. 3 R. 19 r. 
640 



1367 A. 
4 

5471 R. 
40 



218859 r.,yiiw. 
• Topographical Bureau, Washington, 2864. 
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III. Ex. 



Reduce 386060 sq. iii. to square rods, jards, &c. 

Operation. 
144 ) 386060 sq. in. 

9 ) 26S0 sq. ft. + 140 sq.. in. 

30J ) 297 sq, yd. H- T sq- ft» 
4 4 

121) 1188 

9 sq. rd. + 24| sq. yd. 
I sq. yd. = 6 sq. ft. 108 sq. in. (Art 198.) 
9 sq. rd. 24 sq. yd. 6 sq. ft. 108 sq. in.. 

7 sq. ft. 140 sq. in. 

Ans. 9 sq. rd. 25 sq. yd. 5 sq. ft. 104 sq. in. 

1. Reduce 3 sq. m. 35 A. to square yards. Ans, 9462200 yd. 

2. Reduce 19 A. 2 R. 5 sq. rd. to squ^e inches. 

Reduce to numbers of higher denominations. 



3. 9687 sq. rd. 

Ans. 60 A. 2 R. 7 r. 

4. 5652 sq. yd. , 



5. 32865 sq. ft. 

6. 84791 sq. in. 

7. 932485 sq. in. 



8. What are^ A. 3 R. 15 r. 3 y. 8 ft, of land worth at 5 cents 
a foot ? 

171, A rectangle is a figure whose opposite sides are equal, 
and whose angles are right angles. (Aj-t. 191.) 

173. A square is a rectangle whose sides are all equal. 

173, The area of a rectangle is found by muUiplying its 
length hy its breadth. . 

Illustration I. Suppose the length 
of the figure A, B, C, D, to be 4 inches, 
and its breadth 3 inches. By dividing 
the line B C into 4 equal parts, and G D 
into 3 equal parts, and drawing lines 
4 from the points of division as in the 
r-i figure, it will readily be seen that the 
iinch. entire figure is divided into 4 X 3, or 12 
equal partSy each part containing 1 square inch. 



A 






D 










l» 






C 
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Illustbation n. A figure 1 in. long and 1 in. wide containB 1 
6q. in. A figure 4 inches long and 1 inch wide must contain 4 times 
as many sq. inches, or 4 sq. inches. A figure 4 inches long and 5 
inches wide must contain 3 times as many sq. inches as if it were only 
1 inch wide, or 4 X 3 sq. inches. 

The area of a rectangle being found by multiplying its length 
by its breadth, it follows that 

When the area and one dimension of any rectangle are given, 
the other dimension may he found by dividing the area by the given 
dimension. 

Note. — In perfoiming this operation, express the dividend in the 
superficial denomination corresponding to the linear denomination of the 
divisor ; that is, if the divisor is expressed in feet, tlie dividend must he 
expressed in tquare feet; if in yetrda, the dividend must be expressed in 
tquare yards, &c. 

174» Examples. 

< 

1. If one side of a rectangular field is 16 r. 7 fl., and the other 
12 r. 5 fl., how many square feet does it contain ? 

2. If one side of a square field is 4 r. 8 ft, how many square 
feet does it contain ? 

3. If a rectangular field measures 24 r. 2 ft. in length, and 
17 r. 4 yd. in breadth, how many square yards does it contain ? 

4. If a floor contains 36 square yards, and its length is 18 fL;» 
what is its width ? Ans. 18 ft^ 

5. If a ceiling contains 306^ sq. fl., and its width is 17 j- ft., 
what is its length ? 

6. A garden containing £ of an acre measures on one side 192 
feet ; required the length of the other side. .' ,V, 

7. How many square feet and inches does the top of a table 
contain, which measures 3 ft. 2^ in. by 4 ft. 8 in. ? 

8. How many square yards of carpeting will be required to 
cover a floor 17 feet in length by 13 feet in width ? 

9. What is the cost of oil-cloth to cover a floor 12 feet by 16^ 
ft et, at 75 cents per square yard ? 
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17ff* Solid or Cubic Measitre. 
This measure is used in finding the contents of solid bodies or 
space, t. e., of anything that has length, breadth, and thickness, 
height or depth. 
; The dimensions are eulne yards, cMc/eet, and cuUc inches. 

Table. 

1728 cubic inches (cu. in.) =z 1 cubic foot, marked cu. ft. 
27 cubic feet, = 1 cubic yard, " cu. yd. 

Note. — The denomination ton is sometimes used, but its yalue is 
Tariable, a greater number of feet being assigned to the ton for light 
bulky articles than for the heavier. 

In measuring firewood and some other merchandise, the de- 
nomination cord is used. A pile of wood 4 feet wide, 4 feet 
high, and 8 feet long, contains 1 cord, A pile 4 feet wide, 4 feet 
h]gh,^AQd 1 foot long, contains 1 cor^foot. Hence, 



16 cu. ft =1 cord foot, marked cd. ft 

8cd. ft. 
or 128 cu. 



L.ft.H^'^'^' 



<l 



cd. 




1 cord. 



led. ft. 



1^ cord, 

' ■ ■ Examples. 

1. In 3 cu. yd. 18 cu. ft. 136 cu. in. how many inches ? 

► Ans. 171,208 cu. in. 

2. Reduce 5 cu. yds. 8 cu. ft. 736 cu. in. to inches. 
8. Beduce 368742 cu. in. to cubic yards, feet, &c. 

Ans, 7 yd. 24 ft 678 in. 
4. Beduce 3427948 cu. in. to cubic yards, feet, &c. 
6. How many cord feet in 36 c. 5 cd. ft. ? 
6. How many cords in 54328 cu. ft. ? 
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176« A solid bounded bj six equal squares is called a 
Cube. The squares are called the &ce8 of the 



A—^\ — / 



>-...- 




4 feet 



cube, and, together, make its surface. The bound- 
ing lines are called edges. If its edges are 1 inch 
long, it contains 1 cu. in. ; if 1 foot long, it contains 
1 cu. fl., &C. 

177* A solid that is bounded by rectangles is called a 

Rectangular Parallelepiped; rectangular, because its faces are 

rectangles, and parallelepiped, because its opposite faces are parallel. 

178. The Solidity of a Farallelopiped eqvxili the product 

of its three dimehstons- 

Illustration. Let the figure 

A B represent a parallelepiped 4 
feet long, 2 feet wide, and 3 feet 
high* If it is 4 feet long and 2 feet 
wide, its lower face or base must 
contain 4 X 2 = 8 square feet. If 
upon these square feet the solid ex- 
tends 1 foot high, it will contain 8 
cubic feet resting upon the base. 
But the solid is 3 feet high, and must, therefore, contain three times as 
many cubic feet as if it were only 1 foot high, or 3 X 4 X 2 cubic feet 
= 24 cubic feet 

Examples. '^ 

1. If a solid is 3 ft. long, 5 ft wide, and 2 ft. high, how many 
cubic feet does it contain ? An$i 30 cu^ fl. 

2. How many cubic inches in a block 3 in. wide, 4 in. high, 
and 1 ft. 2 in, long? Ans. 168 cu. in. 

3. How many cords in a woodpile 40 fl. long, 4 ft. wide, and 
4 ft. high? 

179» If the solidity of a parallelopiped equals the prodact 
of its three dimensions, it follows that 

When the solid contents and two dimensions are given, the third 
can he found hy dividing the contents hy the product of the two 
given dimensions. 

When the solid contents of a block and the area of its base are 
given, how do you find its height ? When its contents and height 
are given, how can you find the area of its base ? 
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4 How high must a box be made, to contain 24 en. ft., the 
length of the box being 4 fi. and its width 3 fl. ? Jm^ 2 ft. 

5. How high must it be^if its length is 8 ft. and ita breadth 3 ft? 

6. If its height is 2f feet^ what must be the area of its base i 

7. How long must a pile of wood be, which i& 4 iU wid«> 3 ^« 
6 in. high^ to contain a cord ? 

8. There are 144 square inches on one aide of a block con- 
taining a cubic foot ; what is the length of the edge of the block ? 

9. There being 112j^ cubic feet in a stick of timber which is 
1^ feet square at the end, what is the length ? Ans. 50 fl. 

Heasxjbes op Capacitt. 
ISO* LiQuiDr Measure. 
The denominations are gallons^ quarts, piwtSy and giUs. 

Table. I 

* 4 gills (gi.) = 1 pint, marked pt. 

2 pts. =1 quart, " qt. 
4 qts. = 1 gallon, " gall, 

KOTB. — The denominations iiercey barrel, hogshead, ptpe^ hutf^ aad itmt 
are sometimes used, but their size is yariable^ Barrels generalljf contain;, 
31-^ or 32 gall. ; hogsheads, 63 gall. 

Casks are generally gauged and marked aecordingly. They are called 
hogsheads, pipes, butts, or tuns, without distinction. 

ExA^rt»LES. 

1. Reduce 3 gall. 3 qt. 1 pt. 2 gi. to gills. jLna. 126 gL 

2. Reduce 5 gall. 1 qt. pt. 3 gi. to gills. 

3. Reduce 23684 gills to gallons. Am. 740 gaU. 1 pt. 

4. Reduce 984324 gills to hogsheads. 

5. What will 27 gall. 3 qt. of milk cost at 4 cents per qt. ? 

181. Dry Measure. 

The denominations are bushels, pecksy quarts, pints, and^'2&. 

Table. 
4 gills (gL) =: 1 pint, marked pt.. 
2 pts. = 1 quart, " qt. 

8 qts. = 1 peck, " pk- 

4 pks. = 1 bushel, " bu. . 

8 
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Examples. 

1. Bednce 5 bn. 3 pk. 3 qt 1 pt to pints. Ans, 875 pt. 

2. Reduce 2641 pt. to bu., etc Ans, 41 bu. 1 pk. qt 1 pt. 
8. Reduce 10 bu. 1 pk. 2 qt pt 3 gL to gills. 

4. Reduce 8765432 gi. to bu., etc 

5. What will 4 bu. 1 pk. 2 qt of cberries cost at 8 cts. per quart? 

6. Sold 8 bu. 8 pk. 5 qt of peaches for $7.50; what did I 
leceive per quart ? 

lS9m Comparison of Liqitid and Dby Measitbes. 

Liq. Meai. Dry Meaa. Cu. in. 

1 qt zi: 67f 

1 galL =231. 

1 qt = 67f 
9^ gall = Ibu. = 2150f. 
Examples. 

1. I have a dish that contains 2 cu. ft. ; how many quarts ^ 
blackberries will it hold ? Ans. 51 f. 

2. How many quarts of water ? Ans. 59f ^ qt 
8. How many gallons of water will a cistern hold that is 3 ft 

long, 3 ft wide, and 2^ ft. high? 

4. How many bushels of apples can be put into a bin 8 & 
long, 8 ft 2 in. wide, and 2 ft high? 

ClBOITLAR OB AnGFLAB MeASXTBE. 

183» This measure is used principally in astronomy^ geogrch' 
phyy mxvigcUiany and surveying. 

184:, A Circle is a plane surface bounded by 
a line, every part of which is equally distant from 
a point within called the centre. 

189* The bounding line is called the Circnxn- 
ference of the circle. Any part of the circumfer- 
ence is called an Arc. 
^'^ 186* A straight line passing from the centre of 

the circle to the circumference, is called a Badiiis 
(plural, radii). 

187* A straight line passing fix>m one point in 
the circumference, through the centre, to an opposite 
p^^ IB called a Diameter. 
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188. The circumference of any circle is supposed to be 
divided into 360 equal parts, called Degrees, each degree into 
60 Minutes, and each minute into 60 Seconds* 



Table. . 

60 seconds (") = 1 minute, 
60' =z 1 degree, 

360 ® =1 circumference, 



marked 



« 



u 



cure. 




189» A Semi-cirotimferenoe is half a circumference, a 
Quadrant one fourth, and a Sextant one sixth. A Sign, used 
only in astronomy, equals 30°. 

Fig. 3. 190« An Angle is the opening between 

^ two. lines which meet each other. The point 
of meeting is called the Vertex of the angle. 
The angle in the annexed figure may be read 
" the angle a h c," or simply " the angle h.^ An 
angle is measured by that part of the circum* 
ference of a circle included between its sides, the centre of the 
circle being at the vertex of the angle ; thus, 

Fig. 4. In fig. 4, the angle de/is measure<3 

-^ - by the arc mn ; that is, if the aro 

mn contains 70^, the angle defiaaa 
angle of 70°. 

191. An angle which includes 
V 90°, or J of a circumference, is a 
Bi^t Angle, the sides of which are said to be perpendicular to 
each other; in fig. 4, the angle ff ehis & right angle. An angle 
greater than a right angle is an Obtuse angle. An angle less 
thai^ a right angle is an Acute angle; he d is bxl acute angle, 
and ffedis Sin obtuse angle. 

Note. — As arcs are measurements of angles, the table for angular 
measure is the same as the table for circular measiure. 




192. Examples. 

1. Reduce 148° 54' 18" to seconds. 

2. Reduce 354° 0' 16'' to seconds. 



Jm. 536058 ; 
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S, Reduce 53684^' to numbera of higher denomlDatSons* 

Am. W S4r W. 

4. Reduce 359*' 59' 59" to seconds. 

5. Reduce 1 quadrant to seconds. 

6. How many seconds in 1 sextant? 

7. How many minutes in a sign ? - 

8. Reduce 3S467'' to numbers of higher denominations. 

TiuE Measure. 

103. The length of an Astronomical or Sidereal Bay U 

the time the earth takes to turn once upon its axis; the 
length of a Solar Day is the time the earth takes to turn so as 
to bring the sun to the same meridian again. The solar day is 
divided into 24 hours, each hour into 60 minutes, and each min- 
ute into 60 seconds. 

The denominations of time are centuries^ years, months^ weeks^ 
daySy houTSy minutes and seconds. 

Table. 



60 seconi 


ds (s.) 


1 = 1 minute, 


marked 


. m. 


60 m. 




1 hour, 


«r 


h. 


24 h. 




— 1 day, 


(1 


d. 


7d. 




— 1 week. 


(( 


w. 


52 w. 1 d. or 365 d. 




= 1 common year, 


u 


cy. 


366 d.. 




= 1 leap year, 


tt 


Ly. 


365^ d. 




= 1 Julian year. 


u 


J.y. 


100 y. 




::=: 1 century, 


u 


C. 



194* The time which the earth takes to revolve around the 
sun is 365 d. 5 h. 48 m. 50 s. nearly. The common year (3^ 
days) thus loses nearly one day in 4 years. Hence the leap year 
of 366 days was established, which occurs once in 4 yearsi* But 
this adds too much by about 11 J m. a year, which in 100 years 
amounts to nearly 18§ h. To balance this error, every 100th 
year is not regarded as a leap year. But this drops too much by 
a little more than 5^ h., which in 4 centuries amounts to nearly 
1 d. Hence every four-hundredth year is a leap year. This leaves 
an error which is less than 1 d. in 3600 years. Hencethe 
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Role for ascertaining when any year is a leap ^ear. 
W^en the number denoting the year is divisible by 4, and not by 
100, it is a leap year f and any year that is divisible by 400 is a 
leap year. 

I9S» A year is divided into four seasons, of three calendar 
months each, and commences with January, the second winter 
month. 

The sticceseum of the seasons, quarters and months^ and the 
number of days in each month, are shown by the following 
diagram : 




Qnarter. 

" Thirty days hath September, 
April, June, and November $ 
All the rest have thirty-one^ 
Except February alone, 
To which we twenty-eight assign, 
Till leap year gives it twenty-nine/* 

JiOTX. In the following examples, common and leap years are UBte* 
8t<tod unless Uxe Julian is specified. 

* Leap year, 29 d. 



118 



COMPOUND DSKOIilKATE NUMBERS. 



III. Ex. Rednoe 2 y« 7 w. 
4 d. 4 b. 33 m* to minntes. 



Oferatioh. 
7 w. 4 d. = 53 d. 

2 y. 63 d. 4 h. 33 Da. 
365 

783 d. 
24 

3132 
1566 



1879611. 
60 

1127793 m. 



III. Ex. Beduoe 5387294 
minutes to numbers of Iiigber 
denominations* 

Operation. 
6)0) 53872914 m. 

24)89788 h. + 14 m. 

365)3741 d. + 4 h. 

10 y. + 91 d. - 
2 



89 d. 
As 2, at least, of the 10 yean 
must be leap years, 2 days should 
be taken from the 91 days remain- 
ing, which leaves 89 days. 

.in«. lOy. 89d. 4b. 14m« 

196« Examples. 

1* Beduce 8 y. 3 w. 19 d. 7 b. to hours, allowing for 2 leap 

years. Jns. 71095 b. 

Note. 2 d.^- 3 w. 19 d.=3 42 d., .*. the example may be stated, Reduce 
8 c. y. 42 d. 7 h. to hours. 

2. Reduce 13 y. 8 w. 2 d. 3 b. 18 m. to minutes, allowing for 
8 leap years. 

3. Beduce 180739 hours to numbers of higher denominations. 

Ans. 20 y. 225 d. 19 b. 

4. Beduce 5683762 minutes to numbers of higher denomina- 
tions. 

5. How many minntes in the 1st century ? Ans. 52594560 m. 

6. How many hours in 10 y; 36 d., beginning with Jan. 1st, 
1852 ? Ans. 88536 b. 

7. How many seconds in the 3 summer months ? 

8. How many days from April 12th, 1831, to May 8d, 1832 ? 

Note.— Prom April 12, 1831, to April 12, 1832 -= 366 days; to Blay 
3, 21 days more. Ant, 387 days. 

9. How many days from Jan. 1st, 1832, to Jan. 1st, 1863 ? 

10. How many days from March 1st. 1850, to Jan. 1st, 1864? 

11. How many seconds in 10 years, 36 minutes, allowing 365j^ 
w to the year ? 



A book formed of 
sheets folded 
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197 m Miscellaneous Table. 

Numbers. 

12 units or single things = 1 dozen. 
12 dozen = 1 gross. 

12 gross = 1 great groM* 

20 units or single things = 1 score. 

Paper. 

24 sheets of paper = 1 quire, 
20 quires = 1 ream. 

' in 2 leaves, is a folio. 

in 4 leaves, is a quarto. 

in 8 leaves, is an octavo. 

in 12 leaves, is a duodecimo or 12mo« 

in 16 leaves, is a 16mo. 

in 18 leaves, is an 18mo. 

in 24 leaves, is a 24mo. 

in 32 leaves, is a 32mo. 
^ in 64 leaves, is a 64mo. 

Height of Animals. 

3 in. zzz palm. r \ 

4 in. = hand. / 
9 in. = span. 

Capacity. 

1 barrel of flour = 196 lbs. 
1 barrel of pork = 200 lbs. 

Examples. 

1. How many rows of buttons, 6 in a row, are there in a great 
gross of buttons ? 

2. In 3 score and 6 years bow many days ? 

3. How many sheets of paper in 3 reams, 7 quires, 21 sheets ? 

4. How high must a doorway be for a horse to pass freely un- 
der that is 15 j^ hands high ? 

5. How many loaves of bread can be made from a barrel of 
flour, allowing 12| oz. to the loaf? 

& If pork is worth $18.75 a bbl., what is it worth per lb.? 
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Suggestion. The pupil may now write from memory and 
present for inspection, or repeat forward and backward, the table 
of Federal Monfey ; of English Money ; of Troy Weight ; of 
Apothecaries' Weight ; of Avoirdupois Weight ; of Dry Measure ; 
of Liquid Measure ; of Long Measure ; of Mariners' Measure ; of 
Surveyors' Measure ; of Square Measure ; of Cubic Measure ; 
of Circular Measure ; of Time. 

For Dictation Exercises in Redaction, see Key* 
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198. Reduction op a Fraction of one Denomination 
TO Whole Numbers of Lower Denominations. 

III. Ex., L Reduce ^£ to shillings, &c. 

Operation, 
f£ = I of 208. = y 8. = 131^8. 
Js. = Jof 12d. =:4d. -4w5. 13s. 4d. 

III. Ex., IL Reduce f cwU to quarters, pounds, &C 

Operation, 
^ cwt = I of 4 qr. =z ^ qr. sr 2^ qr. 
^ qr. = ^ of 25 lb. = 4^ lb. = 21f lb. 
f lb.z= f of 16 Qz. = Y oz. == 6f oz. 
j oz. = f of 16 dr. = V dr. = 13f dr. 

Jns. 2 qr. 21 lb, 6 oz. 13f dr. 

Or, expressing the work in an abbreviated form, 

f cwt. = ^qr. = 2f qr. 
j qr. = l^i lb. == 21f lb. 
f lb. = ^ oz. = 6^ oz. 
f oz. = ^ dr. = 13f dr. 
Hmice the 

Rule. To reduce a fraction of one denomination to whole 
punabers of lower denominations: Multiply the fraction hy the 
number which it takes of the next lower denomination to make 
one of that ; reduce the fraction thus obtained to a whole or 
mixed number, if possible. If a fraction remain, proceed mikU 
as before^ cmd tkm eoniinue as far as desired. 
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Examples. 
Reduce to whole numbers of lower denominationBy 



1. ^ of 1 £. Ans, 16 B. 8 d, 

2. J of 1 lb. Troy. 

Ans. 10 oz. 10 pwt. 

3. I of 1 lb. 

4. f of 1°. 

5. J of 1 cwt 

6. f of 1 c. y. 

7. ^ of 1 gallon. 

8. I of 1 bu. 



9. -fj; o£ 1 mile. 

10. |- of 1 furlongs 

11. -^2 ^^ ^ chain* 
12» J of 1 league. 

13. /j of 1 sq. mile. 

14. -/g^ of 1 cu> yard. 

15. Y^ of 1 cord. 

16. f of IJ. y. 

17. i of t of 1 A. 

For Dictation Exercises, see. Key, 

199« Reduction of Whole Nxtmbebs op Lower Denomi-^ 
nations to the fraction op a higher denomination. 

III. Ex., I. Reduce 5 s. 3 d. 3 qr. to the fraction of a j£. 



OPSKATION. 



3qr. = 1 d. 



6 



6^8. = f J 8.= ft of 2^£ = 



17 



=A«- 



£z=l^£yAM9. 



16X;20 

III. Ex., II. Reduce 7 oz. 6 pwt 16 gr. to the fraction of a lb. 

Operation. 
16 gr. = § pwt. 

6| pwt. = ^-i- pwt. = 3-^^ oz. = i ox. 

11 

7ioz. = i5?oz. = --^^lb. = |ilb., Ans. 
Hence the '^ e 

Rule. To reduce whole numbers of lower denominations to 
the fraction of a higher denomination : Seduce the number of the 
lowest denomination to a fraction of the next higher. Annex it to 
the number of that higher denomination^ and change the mixed 
number thus obtained to an improper fraction, £edtice as bef<^^ 
and thus continue as far as desired. 



12^ COMFOUK0 I)£170|iINAT£ l^UMBEBS* 

EXAMPLEfl. 

Reduce 

1« 6 s. 3 d. to the fraction of a £• Ant. ^ £• 

2. 3 p. 6 qt. 1^ pt ta the fraction of a ba« iln«. fj bo* 

3. 1 qt. pt. 1 gt. to the fraction of a gall. 

4. 1 S, 2 5, 29, to the fraction of a lb. 

5. 5 cwt 1 qr. 16 lb. 10§ oz, to the fraction of a T. 
C. 6 fur. 2 r. 2 y. 1 il« to the fraction of a m. 

I 7. 4 y. ft, 4 J in. to the fraction of a r. 
i 8. 2 r. 1 1. to the fraction of a ch« 
What part of 

9. 1 A. is 2 R. 1 r. 24 sq. j. 6 sq. ft. 108 sq.in.^ 

10. 1 cu. yd. is 13 cu. ft. 864 cu. in.? 

11. 1 cd. is 5 cd. ft. 4 cu. ft. 576 cu. in.? 

12. 1 c. y. is 162 d. 5 h. 20 m.? 

13. 1 L y. is 146 d. 9 h. 36 m.? 

14. 1 J. y. is 350 d. 15 h. 21 m. 36 s.? 

15. If 1 £ is worth $4.84, what is the value ef 4 s» 6 d. ? 

SoLtJTiON. 4». 6d. = ^£. 1 £ = f4.84,.'.^£=rj^ of 
$4.84 = $1,089. 
What cost 

16. 3 pk. 2 qt of mea) at $.60 a bu. ? 

17. 2 qt 1 pt of kerodene oil at $.52 a gall. ? 

18. 62 lb. 8 oz. soc^ at $7.50 per cwt ? 

19. 2 S,* 1 3, 4 gr., qumine at $4.00 per g? 

20. How long will it take a man to travel 9 miles at the rate 
of 3 m. 6 f. 26 r. 3 yd. 2 ft. an hour? 

21. At $6a.00 a& acre, what cost 2 A. 3 R. 13^ sq. rd.? 

22. At $9.00 a ton, what cost 1 T. 5 cwt 2 qr. 14 lb. of 
coal ? (Long ton,)t 

23. At $198 a lb., what cost 10 oz. 10 pwt 10 gr. of gold? 

24. The weight of au cubic foot of water being 62 J lbs., how 
many pounds of water will a tank contain which measures 9 ft. 9 
m. by 8 ft 8 in., and is C fti. 9 in. deep ? 

25. A cubic foot of granite weighs 163 lbs. 5 oz. ; what is the 
weight of a block 3 ft. 2f in. by 2 ft. 4 in. and 1 ft, 3 in. thick?- 

For lactation Exercises, see Key. 
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300* Addition* 

Addition of Coxnpoiuid Numbers is the process of finding a 
number equal in value to two or more given compound numbers* 
^Tht process is similar to addition of simple numbers. 

Ill.Ex. Whatisthe sum of 3£ 11 s. 6d. 3qr.^4£ 78. Sd. 
2 qr., 7 s. 6 d. 2 qr., and 9 £ 18 s. ? 

Operation. Writing the numbers, pounds under pounds, 

£. 8. d. qr. shillings under shillings, &e., we commence 

3 11 6 3 by adding the numbers in the fiuthings' colk-. 

4 7 8 2 umn, and find the amount== 7 qr. = 1 d. + 3 qr* 
7 6 2 Writing 3 in the farthings' place, we add the 

9 18 1 d. with the column of pence, and have for the 

amount, 21 d. = 1 s. + 9 d. Writing 9 in the 

Ans. 18 £ 4 8. 9d. 3 qr. ^^^y ^^^^^ ^^ ^^ ^^le 1 s. with the shillings, 

and have 44 s. = 2 £ + 4 s. Writing 4 in the shillings' place we add 
the 2 £ with the column of pounds, and have for an answer, 18 £48. 
9 d. 3 qr. Hence the 

Rule FOB Addition op Compound Numbebs. Write the 
numbers of like denominations in the same calumny and commence 
in adding with the numbers of the lowest denomination* Divide 
^e amount by the number it takes of that denomination to make one 
of the next higher, write the remainder under the colum$ij and add 
the quotient with the numbers of the next higher denomination. 
Add the next column in the same manner, and thus anUinUe till 
aU the numbers are^-added. 





301* EXAMPLEB. 




Add the following 


numbers: 






CUEBENCT. 




1. 


2. 8. 




• 

49.703 
8.47 

.882 
4.369 


£• s. d. qr. £*^ t. d^ 

5 8 4 2 206 18 4 

7 15 3 3 29 14 9 

19 2 118 7 10 

16 4 6 13 7 


qr. 

8 
2 

1 



Ans. 30 7 2 3 



124 Impound denominate numbers. 

WEIGHTS. 

J - -(L 5. 6. 

. U). oz. pwt. gr. lb. oz. pwt. gr. T. cwt qr. lb. oz. 

36 7 2 532 23 5 16 3 20 8 

5 3 8 5 10 18 13 4 2 17 3 

' 8 9 16 21 4 11 17 15 18 5 4 

53 15 5307 15 634 14 







7. 


8. 


0. 


• - 


\ 


T.. 


cwt. qr. 


lb. oz. dr. 


ft. §. 3. 9. gr. 


ib. S. 5. 


9. 


gr. 


18 
9 


5 1 

7 3 

16 


22 14 8 

4 15 7 

15 6 14 


5 9 7 2 18 

3 5 2 1 5 

18 4 7 2 17 


38 11 6 

6 7 

5 9 4 




1 
2 


4 
13 
15 






MEASURES OP LENGTH. 










10. 






11. 






zn. 

3 

7 
5 


f. r. 

4 32 
7 38 
3 19 

10 


yd. ft. 

4 2 
1 
4 2 

3i 2 
Jrrl 6 in. 


deg. m. f. 

3 28 7 

8 59 4 

20 17 5 


r. yd. ft. 

36 4 
18 3 2 

37 4 1 


in. 

7 
5 
9 


1. 

9 

7 

11 


17 


32 36f 2 
^-6 


13 1 1 
26 3 2 


11 


3 



17 10 4 6in. 32 37 39 5 11 

12. 13. 

m% f, r. yd. ft. in. deg. m. •£. r. yd. ft^ 

5 4 36 2 2 7 58 59 7 30 2 2 

39 7 28 3 1 9 8 47 6 31 3 1 

40 6 17 2 11 9 64 14 4 2 



14. 
m. ch. r. 1. in. 



3 


2 3 20 


5 


8 


73 2 19 


4 


5 


13 22 


8 





15. 






m. 


ch. r. 


1. 


in. 


1 


39 3 


24 


7 


3 


1 


18 


3 


2 


3 


21 


5 



fnt* m. ch. r. 1. l-j^o^ in. 



.'■ 




ADDITION. 


• ■ ' - 




j 




16. 






17. 




c.l. 


fath. 


ft. 


C.L 


fath. 


ft. 


10 


12 


2 


9 


96 


5 


4 


94 


4 


12 


102 


8 


11 


37 


5 


8 


86 


2 



1^ 



MEASUBB OF SURFACE. 
18. 19. 



Aj. 


E. sq. r. • sq. j. sq. ft. 


m. A. B. sq.r. sq.ft, 


3 


3 33 13 8 


2 28 3 29 147 


15 


2 16 12 7 


3 520 2 36 208 


22 


1 27 4 6 

CUBIC HE. 


5 361 3 22 168 


r 


ASURE. > 




20, 


21. 


♦ 


cu. yd. cu. £L cu. in. 


cd. cd. ft. cu. ft. 




320 , 20 1000 


18 6 13 




29 24 968 


27 7 14 




500 728 


36 5 15 


= ■ 


* 

'- - . MEASURES OF 


CAPACITY. • 




22. . 


23. 




gall. qt. pt. gi. • 


bu. pk. qt. pt. 




18 3 1 . 3 


.185 3 7 1 


• 


5 3 2 


39_2 5 1 




6 13 


■ 98 6 ' 


J 


8 2 1 1 


• 102 3 1 1 




CTKOUJLAR MEASURE. 


TIME. . 




24. 


25, 




o /- // 


y.* d. h^ m. s. 




31 4 18 


2 328 18 26 31 




37 30 27 


5 27 7 24 45 




27 24 54 


3 79 6 58 39 




128 44 58 


281 23 41 28 



* Art. 195.. Note, 



\t6 COMPOUND DBHOUINATE NUMBERS. 





26.^*: 






r 


27. 






y- 


w. 4. 


&. 


y- 


W. 


d. 


h. 


m« 


7 


2 8 


6 


17 


18 


5 


13 


48 


2 


47 S 





3 


49 


8 


7 





3 


t9 2 


3 


4 


39 


6 


7 


18 



13 37 



Ans. 13 37 5 7 ^n«. 26 4 4 4 6 

\ Note. — As it takes 62 w. + 1 d. to equal one y., for erery year tbtt 
is added to ^e c^unm of years, 1 day must be taken from the amount 
of days. 

^ 28. Bequired the contents of 3 hogsheads containing respec- 
tively 58 gall. 3 qt., 67 gall. 2 qt., and 89 gall. 3 qt 

29. Mr. Rice bought cranberries as follows : 7 bu. 3 pk. 2 qt, 
2 bu. 1 pk. 7 ([t, 5 bu. 2 pk. 6 qt. ; required the amount. 

30. How far will Mr. Brown travel in four days, if he travels 
on the 1st day, 25 m. 2 f. 7 r. 3 yd., on the 2d, 18 m. 7 f. 38 r. 2 
yd., on the 3d, 23 m. 2 f. 4 r. 6 yd., and on the 4th, 31 m. 5 f. 12 r. ? 

31. How much land have I in 4 pastures, the 1st containing 
7 A. 2 R. 3 r. 3i yd., the 2d, 15 A.3R. 26 r., the 3d,22 A. IR. 
12 r. 18 yd., and the 4th, 5 A. R. 9 r. 2 yd.? 

^*For pictatkuL Ex^cises, see Key. 

303. Subtraction. 

Subtraction of Compoimd Numbors is the process of find- 
ing a nfimber equal to th^ difference between -two given com* 
pound numbers. 

III. Ex. Subtract 2 bu. 3 pk. 7 qt from 5 bo. 2 pk. 2 qt 
Operation* As we cannot take 7. qt from 2 qt, we must 

W. pk. ^qt i^eduee 1 of the 2 pk. in the minuend to quarts, 
I ^ ^ which = 8 qt 5 8 qt +2 qt = 10 qt ;- 7 qt 

from 10 qt = 3 qt, which we write under the 

Ans. 2bu. 2 pk. 3 qt ^^i^j^^^ ^f q^^rts. Thfere is but one peck left in 

the minuend. As we cannot take 3 pk. from 1 pk., we must reduce 1 
of the 5 bu. to pk., which = 4 pk. ; 4 pk. + 1 pk. = 5 pk. ; 3 pk. 
from 5 pk. = 2 pk., which we write under the column of pecks. 2 hvu 
from 4 bu. z= 2 bu. The answer is 2 bu. 2 pk. 3 qt Hence the 



BvmzAcnon. tit 

Rule for Subthaction op Compound Numbers. Write 
the svhtrahend beneath the minuend^ so thai numbers of ih$ same 
denomination shall be in the same column. ^Commence with the 
lowest denomination; subtract each number from that immediately 
above it^ writing the difference beneath. If any upper number is 
less than the lawer^ increase it by adding to it one of the next 
higher denomination reduced to that denomination, and then sulh 
tract, bearing inmind^ in the next operation, that the upper number 
is less by the one reduced. 

Proof. The proof is the same as in simple subtraction. 

303» Examples. 

1. 2. 3. 

£* 8. d. qr. lb, oz. pwt. gr. lb. §.5. 9. gr. 

Prom 18 7 6 2 9 6 18 13 15 7 6 9 
Subtract 5 8 9 3 2 9 5 18 5 .11 4 2 11 

Ans.l2 18 8 3 

4. 5. 6. 

m. f. ch. r. 1. o / // cd. cd.ft. cu.ft. 

* 1 1 8 3 17 35 47 28 50 3 12 
3 9 3 23 19 54 48 26 7 15 

7. 8. 

J,* d. h. m. s. y.* w. d. h. m. s. 

2 248 7 19 7 37 4 2 12 18 
1 324 18 36 27 5 50 3 18 42 

9. 10. 11. 

gall. qt. pt. gi. bu. pk. qt. pt. T. cwt. qr. lb. oz. 

9212 7200 30000 
4 3 3 3 5 2 1 1_7 

12. 13. 

T. cwt qr. lb. oz. dr. cu.yd. cu.fl. cu.in. 

20 3 2 13 1860 17 
17 3 8 9 10 58 2 1720 

• Art. 195. Note. 
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14. 15. 

rd. yd. ft. in. m. f. r. yd. fl. in. 

82 1^ 26 30. 323 

2 2 2 2 7 31 4 16 

.4^ 2 7 
*=1 6 



Ans. 5.11 

16. 17. 

sq.m. A. R. sq.r. sq.y. sq.fl. sq.in. sq.m. A. R. sq.r. sq.j. sqiL 

6 5 1 18 8 5 18 3 7 2 
2 68 1 27 19 4 116 18 28 8 



18. 


19. ' 


c. 1. fath. fl. 


cd. cd. fl. cu. fl. cu. in. 


36 18 5 


394 4 7 59 


9 97 3^ - 


15 7 13 410 


thdkM Tt -r 17^ 'Dam.* 





Jul 1, 1863. » 

y. mo. d. Jan. being the 1st m. and June the 6tb, we sub- 

1863 1 1 * tract 1862 y. 6 m. 5 d. from 1863 y. 1 m. 1 d., allow- 

ing 30 days for one month and 12 months for a 

Ans. 6 m. 26 d. year, and have for the answer 6 m, 26 d. 

Note. — This method is not so exact as that illustrated in Art. 196| but 
is one in common use. 

20. Required the time from the landing of the Pilgrims, Dec. 
22, 1620, to the Declaration of Independence, July 4, 1776. 

21. From the Declaration of Independence to the present 
time. 

22. Nathaniel Bowditeh was bom March 26, 1773, and died 
March 16, 1838; what was his age? 

23. Horace Mann Avas born May 4, 1796, and died Aug. 2, 
1859; what was his age ? 

24. Lafayette was bom Sept, 6, 1757, and died May 19, 
1834 ; what was his age ? 

25. Required the time between the births of Tycho Brahe, 
ec. 4, 1546, and La Place, March 23, 1749. 



ADDITION AND SUBTRACTION. ^ 129 

26. Required the time between the births of Benjamin Frank- 
lin, Jan. 17, 1706^ and George Washington, Feb. 22, 1732. 

27. Plow old was Washington when he died, Dec. 14, 1799 ? 

28. How old was Lafayette when that event tck)k place ? 

Por Dictation Exercises, see Key. i 



90S.' Addition and Subtraction combined. 

1. 3qr. 91b. 8oz.4-7cwt. 91b. 2oz.4-28cwt. 2qr.z=? 

2. 9 tb, 9 i, 1 3, 1 a, 9 gr. — 2 ib, 1 1 g, 4 5, 2 9, 18 gr. = ? 

3. 17£. 98. 6d. 3 qr. + 2£. 12s. 8 d. 2 qr. — 7£. 15 s. 8 d, 
3qr. = ? 

4. 28 cd. 2 cd. ft. 14 cu. ft.— 19 cd. 6 cd. ft. 2 cu. ft.— 4 cd. 
5 cd. ft. 14 cu. ft. -f 18 cd. 3 cd. ft. 9 cu. ft. .^ 

5. 1848 cu. yd. 9 cu. ft. 1700 cu. in.— (118 cu. yd. 7 cu. ft;, 
176 cu. in. -|- 50 cu. yd. 960 cu. in.) = ? 

6. 19 lb. 5 oz. 12 pwt. 19 gr. -f- 9 lb. 3 oz. 18 pwt. 2 gr. +7 
lb. 8 oz. 17 pwt. 22 gr.— (13 lb. 3 oz. 12 pwt. 18 gr. — 2 lb. 12 
pwt. 16 gr.) = ? Ans. 25 lb. 3 oz. 8'pwt. 17 gr. 

7. 7 T. 5 cwt. 2 qr. 20 lb. -f 2 T. 8 cwt. 3 qr. 7 lb. — (2 T, 
7 cwt 18 lb. — 1 T. 19 cwt. 24 lb. 10 oz.) = ? . . ^ 

8. 3° 7' 18'' + 9° 12'40''+40<> 12' + 90° — 7^ 2' 8" — (19 

3' 10" + 12° 3' 13")=? ... 

9. 9y. 22 w. 3d. 10 h. — 4y. 7 w. 5 d. 3 h. + 8y. 45 w. 3d. 
12h. — 2y. 25 w. 6d. 2h.z=? 

10. 8 m. 7 f. 12 r. 4 y. 1 ft. -f 4 f. 3 p. + 4 m. 5 f. 30 r. 2 y. 
— 3 m. 7f. 38r. 5y. 1 ft. 4in.=:? . 

11. 3 sq. m. 204 A. 5 sq. r. 9 sq. yd. + 98 A. 3 R. 2 sq. rd. 
4 sq. yd._ (140 A. 2 R. 34 sq. rd. 28 sq. yd. + 278 A. 1 R. 39 

sq. yd.)=? r • 

12. 384 cu. yd. 19 cu. ft. 1700 cu. in. — (207 cu. yd. 2 cu. ft. 
18 cu. in. — 116 cu. yd. 18 cu. ft. 394 cu. in.) -f 504 cu. yd. 24 
cu. ft. 89 cu. in. z= ? ' 

13. Mr. Day having 49£ ready money, pays to one man a debt 
of 5£. 7 s. 8 d. ; to another, 10£. 15 s. 6 d. to the third, 18£. 12 a. 
9.d. ; how much money, has he left? 

9 



o 



180 
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906« Table of Latititdes and LONomrsBs.*' 



Place. 

Albany, 

Boston, 

Canton, 

Calcutta, 

Cape Horn, 

Cape of Good Hope, 

Charleston, 

Chicago, 

Cincinnati, 

Constantinople, 

London, 

MiBxioo, 

Montreal, 

New Orleans, 

New York, 

Paris, 

P-hiladelphia, 

Portland, 

Quebec, 

San Francisco, 

St. Petersburg, 

Washington, 



State. 

N.Y., 

Mass., 

China, 

India, 

S. America, 

Africa, 

Dl., 

Ohio, 

Turkey, 

England, 

Mexico, 

Ju. L/., 

La., 
N. Y., 
France, 
Pa., 
Me., 
L. \j»f 
Cal., 
Hussia, 
D. C, 



Longitude from 
Greenwich. 
• / // 

W. 73 44 39 

W. 71 3 30 
£.113 14 

£. 88 19 2 

W. 67 16 8 

R 18 29 

W. 79 55 38 

W. 87 37 47 

W. 84 27 

E. 28 59 

W. 5 48 
W, 103 45 30 

W. 73 35 

W. 90 

W. 74 3 

E. 2 20 22^ 

W. 75 9 54 

W. 70 14 34 

W. 71 12 18 
W. 122 20 40 

E. 30 19 

W. 77 15 



Latitude. 
• / r 

N. 42 39 60 

N. 42 21 217 

N. 23 7 

N. 22 35 6 

S. 65 58 40 

S. 32 24 3 

N. 32 46 33 

N. 42 

N. 89 5 54 

N. 41 10 

N. 51 30 48 

N. 19 25 45 

N. 45 31 

N. 29 57 30 

N. 40 42 43 

N. 48 50 12 

N. 39 58 24 

N. 43 39 54 

N. 46 49 12 

N. 37 47 53 

N. 59 56 30 

N. 38 53 20 



14. What is the difference of latitude between Boston and 
Charleston ? Ans. 9° 34' 54''. 

15. Between Washington and London ? 

16. Between Philadelphia and Paris? 

17. Between Quebec and St. Petersburg ? 

18. Between Portland and Cape Horn ? f 

19. Between Cape Horn and Cape Good Hope? 

20. What is the diflTerence of longitude between Boston and 
Montreal ? 

^1. Between New Orleans and New York? 
22. Betwfeen Mexico and Paris ?t 

* From the American Almanac and New American Cyclopedia. 

f The difference of latitude between places on opposite sides of the 
equator is found by addinff the latitudes. The difference of long^- 
gitude between places on opposite sides of the first meridian is found by 
adding the longitudes. If their sum exceeds 180^, the difiierence of longi- 
tude equals 360^ minus that sum. 
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23. Between Constantinople and Chicago ? 

24. Between Canton and San Francisco ? 
^gr For Dictation Exercises, sec Key. 

307* ADi>moN AND Subtraction op Denominate Frac- 
tions. 

III. Ex., I. f cwt -}- f qr- = what ? 

These fractions, heing of different denominations, must first ho re- 
duced to the same denomination. The fraction | cwt. may be changed 
to quarters, or the f qr. may be changed to parts of a cwt., and then ad- 
dition can be performed. In the first case, the answer will be in qr. ; 
in the second, in cwt. 

Another excellent method is first to reduce both fractions to integers of 
lower denominations, if necessary (Art. 198), and then add. Thus, 

qr. lb. oz. 
I cwt = 2 16 lOj 
} qr. = 18 12 

3 10 6J, Ans. 
III. Ex., IL f £ — | «. = what ? 

Operation. • * ^. * 



12 6f, Ans. 

Examples. 
Perform the following examples, and give the answers, as far 
as possible, in whole numbers of lower denominations. 

1. f ch. -f ^j rd. = ? - Am. 2rd. 23^3^1 

2. fy. + f d.=:?» 

3- iV y- + A <i- = ? 

4. i lb. + I s = ? 

5. /g- cu. yd. -f- J cu. ft. = ? 

6. § cd. — J cd. ft. 1= ? 

7. I lb. Troy — | oz. = ? 

8. I bu. + J qt. = ? 

9. -h gall. — ^ qt. = ? 

10. ^ m. — I rd. z= ? 

11. ^ sq. m. + If A. = ? 
For changes, see Key. 

• Art. 195, Note. 



133 COMPOUND DENOMINATE NUMBERS. 

308. Multiplication. 
III. Ex. 1 pt 3gi. X 7 = what ? 

Operation. 7 X 3 gi. =: 21 gi.=i 5 pt.-|-l gi- ; we write 1 g^ under 

1** o^ S^ ^^ *^® multiplicand, and reserve the 5 pt. to add ; 
with the pints in the product 7 X 1 pt = 7 pt, which 
with the 5 pt reserved =z 12 pt = 6 qt pt Ans. 



6 qt pt 1 gL g ^^ Q p^ J gj jjg^gg tl^g 

BuLE FOB Multiplication op Compound Numbebs. Mul' 
tiply the number of the lowest denomination by the mvUipliery and 
divide the product thus obtained by the nuniber it takes of that de- 
nomination to make one of the next higher ; write the remainder 
under the term multiplied, and add the quotient with the product 
of the next higher denomination ; and thus continue till aU the 
terms of the multiplicand are multiplied. 

Examples. " . , 

1. 7 bu. 4 pk. 3 qt 1 pt X 5 = ? 

Ans, 40 bu. 2 pk. 1 qt 1 pt 

2. 28 gdl. 2 qt 1 pt 3 gi. X 17 == ? , 

Am. 488 gal. qt 1 pt 3 gL 

3. 20 T. 16 cwt 4 lb. 14 oz. 16 dr. X 25 = ? 

4. 8 lb, 1 §, 6 3, 2 9, 18 gr. X 37 = ,? 

5. 241b; 8 0Z..16 pwt 5 gr. X 78 = ? 

6. 118° 24' 52" X 55 = ? 

7. 18 y. 37 d. 23 h. 14 min. 7 sec. X 12 = ?♦ 

8. 36 y. 48 w. 5 d. 7 h. 3 m. 10 s. X 21 = ?* 

9. 814 m. 21 ch. 45 1. X 83 = ? . 

10. 7 £. 6 8. 3 d. 2 qr. X 73 = ? 

11. 4 m. 7 f. 35 rd. 3 yd. 2 ft. ll.in. X 29 = ? 

12. 118 cd. 4 cd. ft. 1 cu. ft. X 35 =.?. . 

13. 76 cu. yd. 12 ca. ft. 184 cu. in. X 24 = ? 

14. 4 sq. m. 320 A. 3 R. 25 sq. rd. 25 sq. yd. 7 sq. ft. 117 sq. 
in. X 9 = ? 

15. How much land in 9 gardens each oontaining 34 sq. rd. 4 sq* 
yd. 8 sq. ft. 67 sq. in. ? 

♦ Art. 195, Not©. 
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16. How many pickles in 17 jars, each jar holding 2 galL 3 qt. 
Ipt? 

17. If a car runs 18 m. 3 f. 29 r. 2^ y. in ^ of an hour, how 
far will it run in 7 h. ? . 

BF* For Dictation Exercises, see Key. 

209. Division. 

III. Ex. 17 cwt. 23 lb. 7 oz. -^ 8 = what? 

Operation. J of 17 cwt. i= 2 cwt. with a remainder 
cwt. lb. oz. of 1 cwt, which reduced to lbs. and added 
8 ).17 23 7 to the 23 lb. = 123 lb. ; | of 123 lb.z= 
3 lo lb. "svith a remaintler of 3 lb., which re- 
s'* • duced to oz. and added to the 7 oz. = 55 
oz. ; -^ of 55 oz. = 6 J oz. Ans. 2 cwt. 15 lb. 6^ oz. Hence the ' 

Rule for Division op Compound Numbers. Divide the 
highest term of the dividend by the divisor ; write down the quo^ 
tie7it, and reduce the remainder to its value in the next lower 
denomination ; add it to the ntimher of that.df^nofnination, divide 
as before, and thtis continue till every term is divided. 

Proof. Compound Division may he proved hy Compound 

Multiplication, and Compound Multiplication by Compound 

Division. •: 

Examples. \ ■. . i 

1. 14 £. 11 s. 3 d. 2 far. ~ 8'= ? Ans, 1 £. IG s. 4 d. 3f far. 

2. 56 cd. 5 cd. ft. 14 cu. ft. -^ 5 rz: ? 

Ans. 11 cd. 2 cd. ft. 12 cu. ft. 691^ in. 

3. 36° 18' 36" -1- 40 = ? 

4. r4ch. 3 rd. 22 1. ~ 18 z=: .^ 

' 5. 113 cu. yd. 22 cu. ft. Ill cu. in. -^ 42 =? 

6. 16 1b. 5 oz. 3 pwt. 21 gr. -^ 13=? 

7. 38 Jb, 8 I, 7 3, 2 9, 6 gr. ^ 15 =? 

8. 27 T. 14 cwt. 2 qr. 16 lb. 12 oz. 3 dr. -^ 6 = ? 

9. llobu. 3 pk. 2 qt. 1 pt. -^ 19=? 

10. 136 gall. 3 qt. 1 pt. -^ 41 == ? 

11. 1 m. 5 f. 37 r. 2 yd. 2 ft. 9 in. -7- 12 = ? 

12. 365 A. 3 R. 19 sq. rd. 28 sq. yd. 4 sq. ft. 110 sq. in. -^ 
71=? 
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13. 30 y. 35 d. 7 h. 20 min. 35 Bee -J- 29 = ? 

14. How £eu* must a bird flj in one minute to % 55 mile^ in an 
hour? 

15. If 37 bu. 4 pk. of rye be divided between 7 men, what 
will each man receive ? 

16. If 65 A. 2 B. 18 sq. rd. 10 sq. yd. 1} sq. fL be divided 
into 55 house-lots, what is the size of each ? 

17. How long will it take to travel I mile, at the rate of 75 
miles in 10 h. 18 min. 12 s.? 

18. Among how many men may 624 gall. 3 qt be divided, 
that each man may receive 12 gall. 3 qt ? 

Note. — Reduce each of the above to quarts before dividing. 

19. How many bins, each containing 5 bu. 3 pk., will be re- 
quired to hold 885 bu. 2 pL of potatoes ? 

20. If a man walks 3 m. 6 fur. 26 rd. in one hour, how long 
will it take him to walk 23 m. 7 fur. 9 rd. ? 

^* For Dictation Exercises, see Key. 

310« Longitude and Time. 

As the ^rth turns upon its axis once in 24 hours, it follows 
that 2^ of 360°, or 15® of longitude, must pass under the sun in 1 
hour, and ^ of 15°, or 15', must pass under the sun in 1 min. of 
time, and ^^ of 15', or 15," must pass under the sun in 1 sec of 

time ; or, in a 

Tabular Form. 

15° of longitude make a difference of 1 hour in time. 
15' " " « 1 minute in time. 

15" " " " 1 second in time. 

Hence, to find the difference pf longitude between any two 

places : Multiply the difference of time between the two places, ear- 

pressed in hours, minutes and seconds, by 15. The product wiU 

express the number of degrees, minutes and seconds required, 

NoTB. — As the earth turns from west to east, sunrise occurs earlier in 
places east and later in places west of any given point. Heoce the time 
is later in all places east, and earlier in all places west, of any given pomt 
than it is at that point. ^ 
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Examples. 

; KoTis«-^For table of latitude and longitude of places^ see Art. 206, 
page 130. 

1. The time in Pittsburg is 35 m. 54 s. earlier than in Boston s 
what is the difference of longitude between the two plm^es ? 

^n«.8°58'30^ 

2. What is the longitude of Pittsburg ? Ans. 80° 2' W. 

3. The time at St. Paul's is 1 h. 16 m. 19| s. earlier than in 
New York ; what is the longitude at St. Paul's ? 

- 4. The time in Copenhagen is 50 m. 19f s. later than in 
Clxeenwieh ; what is its longitude ? 

5. The time in Naples is 5 h. 41 m. 14| s. later, than in Boston ; 
what is its longitude? / Jns. 14° 15' 3" E. 

911. From Art. 210 we also derive the following 

KuLE. To find the difference of time between any two places : 
Divide the difference in longitude, expressed in degrees, minutes 
and seconds f bg 15, The quotient will he the number of hours^ 
mintifes cmd seconds required. 

1. What is the difference of time between Albany and Boston ? 

Ans. 10 m. 44f s. 

2. Between Paris and St. Petersburg? 
^ 3. Between Montre^ and Mexico ? 

4. Between Cape Horn and Cape Good Hope? 

-4n«. 5 h. 43 m. j\ s. 

5. Between Charleston, S. C, and Cakutta ? 

6. Between Canton and San Francisco ? 

7. When it is 8 o'clock P. M. in Washington, what is the 
time in London ? . Ans. 1 o'clock, 7 m. 37f s. A. M. of the 
next day. 

8. At 2 A. M., Jan. 1, 1864, at Paris, what was the time in 
New Orleans? 

313. Questions for REviEW. 

!«- When are denominate numbers simple? when coqipound ? 
Give examples of. each. May abst^t numbers be compound ? 
What is Beductiqn as applied to compound numbers ? What is 
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REDUCTION DESCENDING ? REDUCTION ASCENDING ? Rulc 

reduction descending. "Write, perform, and explain an example, 
illustrating it. Kule for reduction ascending. Illustrate it. How 
can you prove examples in reduction descending ? in reduction 
ascending ? . - l 

2. What are the denominations in United States Money? 
the coins ? How are the gold coins hardened? the silver? Give 
the table of U. S. or Federal Money. From what are the names 
of the denominations derived ? Which place from the decimal 
point do the mills occupy ? How will you write forty-five thou- 
sand three hundred twenty-five mills? How many dollars in 
the above number of mills ? how many cents ? 

Give the table of English Money. Name the denomina- 
tions. What is a guinea ? a crown ? a sovereign ? value of a 
pound English money in Federal money ? 

3. Name the tables of Weight. Repeat the table of Troy 
Weight ; of Apothecaries' Weight ; of Avoirdupois Weight Which 
is in most common use ? By which would you buy and sell coal ? 
iron? silver? salt? quinine? fish? emeralds? flour? gold? 
opium ? What is a long ton? Which is the most, a lb. Avoirdu- 
pois or a lb. Troy or Apothecaries' Weight? an oz. Avoirdupois, 
or an oz. Troy or Apothecaries' Weight ? 1 lb. Avoirdupois = 
how many grs. Troy or Apothecaries' Weight ? 

4. Name the table of Extension in Length. Repeat the 
table of Long Measure. Draw a line that you think to be 1 inch 
leng. Divide it into lines. Mark off one foot on your slate or paper. 
Measure the distance from your home to the school-house. , What 
is a land league ? How many English miles = 1° on the earth's 
surface? how many geographical ? How is cloth usually meas- 
ured ? . Give the denominations of Surveyors' Measure. Repeat 
the table. Denominations of Mariners' Measure ; '• — the table ? 
Which is longer, a land or sea league ? 

5. What are the denominations of Square Measure ? Repeat 
the table. " Draw a square 1 inch each way ; — ^ inch each way. 
What part of the first square is the second ? Difference between 
5 square inches and 5 inches square? Define a rectangle ; a 
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square. Show why you multiply the length of a rectangle liy 
the breadth to obtain the surface. Can you multiply feet by 
yards ? When the length of one side of a rectangle is given in 
fl^t^ and the other in rods, how do you find the surface ? When 
the square contents and one dimension are given, how do you 
find the other ? Find the area of the top of your desk. 

6. Give the denoipinations of Cubic Measure ;— the table. 
Give the table for Wood Measure. Define a parallelopipied. How 
do you find its contents ? Illustrate. When the solid contents 
and two dimensions are given, how do you find the third ? ■ How 
many faces has a cube? How many edges? ■ How many cubic 
feet of air would your school-room contain if there were nothing 
else in it? Suppose the average number of pupils who attend 
your, school were shut up in the school-room without any means of 
ventilcUion, ^^^ ^^^9 l>efoTe they would all die, if each person 
should render 20 cubic feet of air per hour unfit to sustain life f 
i 7. Repeat the denominations of Liquid Measure ; — the ta- 
ble. What.is the common size of barrels and hogsheads ? 

8. Repeat the denominations of Dry Measure;^ — the table. 
Which is the . larger, 1 quart Liquid or 1 quart Dry Measure ? 
1 bushel Dry Measure.^ how many gallons Liquid Measure ? 

9. Where is Circular Measure used? Define circle; circum- 
ference ; arc ; radius ; diameter ; degree ; minute ; second ; semi- 
circumference ; quadrant ; sextant ; sign. Give the table. 

d 

Define an angle; the vertex. Read the annexed angle, «<^. 

■■ / 

How is an angle measured ? Does the size of an angle depend 

at all upon the length of its sides ? What is a right angle ? How 
are its sides in regard to each other ? What is an obtuse angle ? 
an acute angle ? How many right angles can you have at the 
centre of a circle ? Draw a right angle ; an obtuse angle ; an 
acute angle; a circle ; a semi-circle; an arc; a radius ; a diam- 
eter ; a sextant ; a quadrant. . 

10. What is an astronomical day ? a solar day ? Which is the 
longer ? How is the solar day divided ? Give the denomina- 
tions of time. Repeat the Table.* Give the reason for leap 
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jear ; the role. WBat are -the seasons of the year, and haw 
divided? Give the number of days in eadi calendar month* 
Bepeat the helping lines. IBjspeat the table of numbers under 
theheadoflGseellaiieofis; of Paper; of Books. Whatmeasuieff 
are sometimes used for animals? 

11. How do 70a reduce a Jraetum of one denomination to 
whole nnmbers of lower denominaticHiis ? How do jou reduce 
whole numbers of lower denominations to the fraction of a hi^er ? 

12. What is Cohpquhd Addition; Subtbaction; Multi* 
PLiCATiON; DiTisiON? How do these operations differ fitim 
similar operations upon simple numbers? Give an example in 
each, and repeat the rule. How can you prove these operations ? 

13. How do yon find the difference of latitude between two 
plaees upon the same side of the equator ? upon different sides ? 
Give, in your own words, a rule for finding the difference of 
longitude between any two places. Suppose two places are in 
different longitudes, and in your op^ntion the number of degrees 
between them is found to exceed 180^, what will you do ? 

• 14. How do you add or subiraet denwninaie fraeUons f 
15. When the difference of time between any two places if 
^ven, how do you find the difference of longitude^ When th» 
difference of longitude is ^ven, how do you- find the difference 
of time f For places east of any ^ven point, must the difference 
of time be added or subtracted to give tibe true time ? For places 
westy what must be done ? 

313* Miscellaneous Examfles. 

1. If coal is worth $9 j- a ton, what is the expense of a coal 
fire for a week, allowing it consumes 24 lbs. a day, eoal being 
sold by the long ton? 

2. What will be the cost of freighting 50 bbls. of £our, at $.382 
per bbL ? ' : 

3. A quantity of gold weighed 4 lb. 10 02. 3 pwt before re- 
fining, and 3 lb. 11 oz. 2 pwt 9 gr.' afterwards. What was lost 
in the process ? 

4. If £69 128. be paid for -6 cwt. of tobiiocp, what is the price 
r pound? 
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5. An ftpothecaiy mixed 3 !b, 10 S, 2 5, 2 9, 14 gn 

1 ft, 4 S, 1 3, 2 9, 17 gr, 

2 lb, 7 I, 6 3, 1 a, 13 gr. 

and divided the mixtare into 100 equal parts. What was the 
weight of each part ? 

6. What is the duty on 6 lb. 4 oz. of essence of lemon^ at $.^0 
per pound? 

7. What \a the cost of 137 gall. 2 qts* of molasses at 12 j^ cts. 
tjercjoart? 

, S: If a bird, fly !• in 1 h. 8 m. 15 s., in what time Will it fly 
abound, the world at the same rate ? 

9. How many times will a- wheel 3'fl. 4 in. in circumference 
tarn in crossing a. bridge that is 40 rd. 1 yd. 2 ft. long? 

10. What, will be the cost of 125 pieces of delaine, averaging 
83 yards in length and' 22' inches in width, at 25 cts. per yard in 
length,. and 2 ctsl per .sq. yard for duties ? Ans, $1081. 66§. 

11. How many bushels will ai)in eoniain. which is 10 ft. long> 
"8 ft. wid6, and 5ilt. deep?. : * 

12. At $6.00 a cord, what cost a pile of wood 33 ft. long, 8 ft# 
JjO in. highland 4 ft. wide? ' 

. 13. Divide an ar<S of 15^ 12' 3^^ by 7^. 

14. Keduice f.of^a.greaii gross. ta integers of lower denominat 
iions.' . . 1. ....; 

15. What will be the cost of fencing a lot of land 20 rods by 
^60 rods^ at 12^ cts." per foot ?: . ; 

16. A &rmer. divided x)9e half of his estate: of 350 A. 3 B. 
20 rd. equally between his two daughters, and the balance, after 
setting joff;i7f A., equally between his two sons. What was 
the share of each son and daughter? 

17. How 'many cords of wood in 25 loads, each measuring 
1 ed. 1 ed. ft. 12 XMU ft. ? ^ 

18. What would: be. the cost of the .above at $4.50 per cord? * 

19. How many yards of carpeting 1 J yd. wide will cover a 
floor 18 ft;, sq..^ I . :: ' . 

20. If a cotton mill canmiake 1200. yds. of cloth per houi^ how 
'many yards cocild be' n^ade by wwking 10 hours a day from July 

7th to January 4tb, allowing for 26 Sabbaths ? 
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21. Ciumge 15 lb. 8 oz. At. to pounds and oonoes Troj. . 

22. How manj cakes of ice 1 j^ ft sq. bj 1 ft thick may be 
contidned in a building measniing in the inside 105 ft long, 60 ft. 
wide, 31 ft 3 in. high ? 

23. How manj bricks 8 in. by 4 in. will cover a court 75 ft 
by 50 ft.? 

24. How many sq. ft does the surhce of a box contain, which 
is 3 ft. long, 2 ft^ wide, and 6 ft deep? 

25. What is the price of 250 tons of lead at $0.11 per pound? 

26. I have imported 1 T. 5 cwt. 1 qr. 15 lbs. of black lead, 
which cost me at New Yoik. $200.00 a ton, and on which I have 
also paid $10.00 a ton for duties; for what must I sell it per 
pound to gain $150.00 on the lot, if I buy and import by the long 
ton? Ans.$.14im^. 

27. At $6.50 for two dozen pints of olive oil, what cost l^qt ? 

28. What is the difteience between 37f:8rd.0yd.lft.3in., 
and 37 f. 7 rd. 5 yd. 2 ft. 9 in.? 

29. I have sold 7^ tons of chalk for $75.3a What do I re- 
ceive per pound ? 

30. A regiment of troops that enlisted for 9 months was not 
discharged till July 20th, 1863, which was 1 mo. 26 d. after the 
term of service had expired. . When did they enlist ? 

31. Divide 60 miles by 7, carrying out the quotient to the low- 
est denomination. 

32. From a pile of wood 48 ft long, 4 ft high, and 4 ft wide, 
was sold at one time 3 cd. 5 cd. ft ; at another 2 cd. 32 cu. ft; 
what is the remainder worth at $4 per cord ? 

33. What is the value of 7 cd. 7 cd. ft and 5 cd. 112 cu. ft of 
wood, at $7 per cord ? 

34. If a man save 1 hour 50 minutes a day by habits of order, 
1 hour 30 minutes by promptness in business, and half an hour 
by early rising, how much time is saved uk 25 years of 365^ 
days each? 

35. A floor 30 ft. by 12 ft. is to be covered with carpeting | 
of a yard wide. Required the number of yards. 

36. Bought 7^ tons of coal for $7^.30 ; what was the oost per 
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37. A single block of quartz in Australia is said to have yielded 
$32,000 worth of gold. At $16 an oz. Troy, what was the weight 
of the metal in Avoirdupois? 

38. Bought 5 oz. 7 jpwt. 12 gr. of gold-foil at $30 per ounce ; 
3 oz. 15 pwt. of gold-plate at $18.75 per ounce; what was the 
amount of my bill ? 

39. How many cubic feet in the hold of a vessel which con- 
tains 2000 bushels of grain ? 

.40. Southampton is in longitude V 30' "W. New York is 
about 74° W. "Would a passenger on arriving at New York fix)m 
Southampton iind his watch loo fast or too slow, and by how 
much, if right for Southampton time ? 

41. Two vessels are 100° apart, and sailing toward each other ; 
one sails 2° 50' 2'' in a day, and the other 3°. 10' 45" in the same 
time. How far apart will they be at the end of 10 days ? 

42. A steam frigiite, sailing at the rate of 15 J* miles an hour, 
gives chase to a pirate vessel, 5^ miles ahead, sailing at the rate 
of 14j^ miles an hour; in what time will the frigate overtake the 
pirate? ' Ans. 4|- h. 

43. How many feet of ilumb'er in a piece of square timber 10 
inches wide, 6 inches thick, and 9 feet long ? Ans. 45 ft. 

-Note. — Lumber is considered 1 inch in thickness. 

44. In 50,000 feet 6f Juniber how many cords, cord feet, and 
cubic feet? Ans. 32 cd. 4 cd.ft.6§ cu. ft. 

45. How: many cords and cord feet of wood can be put into a 
shed 8 ft. by 18 ft. 7 in., and 10 ft. 5 in. high ? 

46. How many cords, and what will be the cost at $4.56 per 
cord, of wood in a pile 40 J ft» long, 6 ft. high, and 8 ft. wide? 

47. A man purchased 75 cords of wood for $360 ; he sold the 
following lots, 10 cd. 64 cu. ft., 15 cd. 80 cu. ft., and llf cd., all 
at $5 per cord ; what did he gain on what he sold ? 

48. What would be the cost of sawing the remainder of the 
75 cords, if it is worth 25.' cents to saw 2 cd.,ft. ? 

49. How many barrels of 31 gallons eacK.-will be contained in 
a water tank 3 ft. square and 4 ft. 3 in. deep ? 
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50. What was the cost per pound for lead^ 5 lbs* to the sq. ft^ 
to line the above tank, if the whole cost $d8f ? 

51. What part of 1 m. 5 f. is 2 m. 7 f. ? 

52. What is the area of a lot of land 25 diains long and 17 
rods wide ? 

53. How many cubic inches in 2 bu. 1^ pk. 2^ qt. dry meas^ 
ure, and 5 gall, liquid measure ? 

54. What is the bill for j- dozen silver spoons, each welglung 
2 oz. 9 pwt. 12 gr. at $1.50 per ounce, and 2 T. 3 cwt. 2 qr. of 
iron at $3 per cwt. ? 

55. When it is noon at London, what is the time in Lawrence^ 
Mass., 7V 20' W. ? 

56. What will it cost to paper a room 16 ft. 6 in. by 14 ft., and 
7 ft. high, with paper f yds. wide, 8 yds. in a roll, $.75 a roll, hw* 
dericg at the top of the wall being 3 cents a yard, and overlap'* 
j>ing the paper by the width of the border, no allowance being 
made for windows and doors ? Ans. $7.72§* 

57. How many rolls of paper, 20 inches wide and 8 yards long, 
will paper the walls of a room 18 ft. by 16 ft. and 10 ft. high, in 
which are two doors, each 6 ft. by 2^ ft., and 4 windows, each 
6 ft. by 2i ft.? 

58. How many cubic yards of earth must be removed to dig a 

tlitch 8 ft. wide and. 2 j- ft. deep outside of a lot of land 40 rods by 

38 rods, 10^ ft. Ans. 72^ yds. 

Note. — In order that the ditch may entirely surround the land, twice 
h» width, or 6 ft., must be added to either the leng^ or width of the 
land. Adding it to the width, we have for the entire length of the ditch 
2 X 40 rd. + 2 X 39 rd^ = 158 rd. The pupil will see this more eleajly by 
making a drawing of the land and ditch. 

< 59. How many bricks in the walls of a building 29 ft. long by 
24 ft. wide and 30 ft. high, the walls being 2 ft. thick, and ^ 
bricks 8 in. by 4 in. by 2 in. ? Ans. 158,760 briek& 

. 60. How much carpeting f yd. wide will cover a block S ft. 
long, 8 inches wide, and 6 inches high ? 

61. Add ^ of the month of Februaiy, 18^0, to ^ of die days 
from February 25, 1861, to May 6, 1861. 
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62.' Which will cost more, and how much more, 15 times 2 
cwt. 24 lbs. of lead at 2£ 4d. a cwt., or 14 lbs. 13 1^ oz« silver kt 
58. 9d. per ounce ? 

.63. Suppose a boat to be moved forward through a strait 1 
mile in length, bj steam 100 fl. a minute, hj sail 25 fL a minute^ 
and by the current 80 ft. a minute } how long will it be in going 
the length of the strait ? 

64. How long, if it were moving in the opposite direction^ pro* 
pelled only by steam ? 

65. What is the difference between i of $10.50 and J of J of 
7£ 6s. lOd. ? (Ans. in $.) 

' 66. The Fitchburg railroad, 67 m. 6 f. 24 rd. 5^^^^ yd. long, 
was built for $3540000; what was the cost per mile? 

. 67* How many paving'Stones 6 in. by 8 in. will be required to 
pave a street 27 rods long by 50 ft. wide ? 

6d« A druggist bought 8 lbs. Dover's powder at $2 per lb. Av<^ 
and sold it in separate powders, 7 gra. to a. powder^ at the rate of 
4, for 6 cts. ; what did he gain ? Atis. $104. 

69. An apothecary mixed 5 1^1 3, 2 9 of aloes, for which he 
paid $1 a pound, with 7, §, 6 5, 1 B, 12 gr. of rhubarb, for which 
he paid $4 a pound, and made of the mixture into pills, which he 
s^ld in boxes, 75 grains in each box, for 25 cents a box ; what 
does he gain ? Am. $17.8022^. 

70. In how many days will a locomotive, which makes two 
trips from Boston to Providence daily (the distance from B. to 
P. being 61 m. 6 f. 16 r.), run 5592 m. 1 f. 4 r.? 

71. How many cords of wood can be put into a building meas« 
uring on the outside 40 ft. by 31 ft. and 15 ft. high, the walls 
being 6 in. thick ? 

72. What will be the cost, at 18^ cents per cubic yard, for re- 
moving the earth to build a cellar 12 feet deep whose measure- 
ment inside of the waU, which is 3 ft. 4 in. thick^ is 27 ft. long'%y 
15 ft. wide ? 

ft 

73. What is the average width of a board whose edges are 
straight, the width being 1 ft 7 in. at one end, and 1 ft. 9 in. at 
the other ? 
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74. YHai is the length of a board 1 fL 8 in. wide, whidi con- 
tains 38 j sq.ft.? 

75. Kstimate the cost of feeding a pair of oxen through the 
winter of 1863 and 18G4, if 1 ox weighed 1772 lbs. and the other 
1431 lbs., and haj was $13.75 per ton. and the oxen were al- 
lowed -^ of their weight in bar each daj. 

76. What is the length of a stick of timber which is 17 inches 
eqnaie, and contains 154 fL 120 in. en. measore ? 

77. If a druggist seUs 1 gross 2 doz. papers of bitters a daj, 
how man J ¥rill he sell from the 19th of Dec, 1859, to 15th Mar., 
1860, deducting 12 Sundajs? 

78. A man sold a sheep for l^£y a calf for f£, and a fowl 
for f s. }d. ; what did he receive for them all ? 

79. TThat is mj tax on silver, consisting of a lot of spomis 
weighing 3 lbs. 10 oz. 9 dr. Avoirdupois ; 1 doz. fi>rks weighing 
2 lbs. 8 oz. 5 dr., basket and other articles of phite weighing 
2 lbs. 5 oz. 2 dr., at 3 cts. per oz. Troy, 40 oz. Troy being exempt ? 

Ans. $2.51;. 

80. What will be the cost of bricks, at $7 per M., to constroct 
the walls of a buildmg 100 fl. by 40 ft., 36 ft high, the walls 
being 15 in. thick, in which are two doors each 7 ft. by 3 fL and 
24 windows 3fL3in.by6fL6 in., the bricks being of the 
usual size, and no allowance made for mortar ? 

81. What will the bricks cost to construct the walls and hot* 
torn of a dstem whose inside dimensions are 8 fL by 8 fL and 
6 ft. deep, the walls and bottom to be 1 fL thick ? 

82. When snow is nniformly 6 inches deep, how many cubic 
feet are there on one acre of land ? 

83. What must be the depth of a ditch around a garden out- 
side, 5 rods by 2 rods, the ditch 1 fL wide, that the earth taken 
from the ditch may raise the surface 2 inches ? Ans. 1 f^. 11 4^7 in. 

^4. How many square feet in a walk around a garden inside 
and next to the fence, the garden being 27 j- rods long, 20^ rods 
wide, the walk being 4 feet wide ? Ans, 6239 fL 

85. When it is 7 o'clock P. M. at Boston, what is the time at 
"'L Petersburg ? 
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' 86. Suppose a vessel to go up stream by the power of steam 
taJt the rate pf 16 miles an hour, by sail at the rate of 4 mile% 
and to be set back by the current at the rate of 2 miles an hour ; 
in what time will another, which is propelled £drward at the rate 
of 25 miles an hour and is set back the same as the former, over- 
take her, if ^he starts 3 hours later? 



DUODECIMALS. 

r 

314. Duodeoimal Fractions, or DnodooimalB, are frac- 
tions whose denominators are 12 or ^me integral power of 12, 
They may also be considered as a kind of compound numbers, 
the values of whose denominations vary by a uniform scale of 12, 

Duodecimals are sometimes used in computing lengths, sur- 
faces, and solids ; but all examples in mensvration can be per- 
formed by the use of common or decimal fractions. 

31tS« The denominations are feet, primes ('), seconds (''), 

thirds {'"), fourths ('"')» ^^^s C)> ^^ "^^^ ^^^ ^^ considered 
the unit; primes are I2ths of feet; seconds 12ths of primes or 
l44ths of feet; thirda 12ths of seconds, 144ths of primes, or 
1728th8 of feet, &c. Hence, in length, inches are represented 
by primes, in surface by seconds, and in solids by thirds. 

The marka which indicate the degree of the denominations 
are called Indioes* 

31«. Table. 

V'f = 12"". 



I foot == 12', 
1' = 12". 
1/f _- 12"'. 



etc. etc. 



Units X primes, seconds, &c. z:z primes, seconds, &c. 
Primes (^s.) X primes (^s.) = seconds (x^8») 
Primes (^s») X seconds (y^s.) ^=: thirds (^-^s.) 
Primes (y^s.) X thirds (y^s.) =s fourths (^^f^s.) 
Seconds (ti^^O X seconds (yIt®*) = fourths (^irfffts*) 

/ . .etc* '\ ■ ■■ ©to* ^ ^ ■ '^ 

10 
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3 17. DuadecimalB may he cutdedy gvhtractedj mtdtipUtd, and 
divided like compound numbers, it being borne in mind that a unit 
of any denomination is 12 times one of the next lower denamina* 
tion, and ^ of one of the next higher. 

Illustrative Examples, 
addition. . sxtbtracnon. 

2 3' 8" 4!" 18 2' 4" 8'" 

j 5 3' 9" 2'" 3 11' 8" 4'" . 

7 10' 2" 10'" 



Ans. 14 ft. 2' 7" 11'" 



Ans. 15 ft. 5' 8" 4'" 



MULTIPLICATION. 
DIVISION. 25 3' 2" 

8)365 10' 8" 4'" 8"" 7 

Ans. 45 ft. 8' 10" 0'" 7"" Ans. 176 ft. 10' 2" 

Examples. 

1. What is the sum of the contents of 3 blocks of granite con- 
taining severaUy 92 ft. 11' 7" 6'", 484 ft. 1' 9", 472 ft. 6'? 

Ans. 1049 ft. 7' 4" 6'". 

2. If from a board measuring 31 ft. 7', there be cut 19 ft. 11' 
4" 9i"', what wiU remain ? Ans. 11 ft. 7' 7" 2f '". 

3. Required the contents of 5 blocks of marble, each contain- 
ing 4 ft. 3' 9". Ans. 21ft. 6' 9". 

4. There being 679 ft. 7' 6" of glass in 29 windows of equal 
size, how much glass does one window contain ? 

Ans. 23 ft. 5' 2 JJ". 

5. There are 3049 ft. 3' 0" 8'" of glazing in my dweUing- 
house and two equal green-houses. My dwelling-house contains 
679 ft. 7' 6" 9"'. What is the quantity of glass in each green- 
house ? Ans. 1184 ft. 9' 8" 11'" 6"'\ 

318* It only remains to multiply and divide duodecimals by 
duodecimals. These operations can be easily performed, if we 
observe that the index of the product of any two terms equals the 
sum of the indices of the terms themselveSy and the index of the 
quotient of one term divided by another^ equals the difference of 
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At %ndice9 of the dividend and diviwr. Thus, 2' X 4'' = 8^' ; 

12'"' -f. 3'" = 4'. 

319. Multiplication. 

III. Ex. What is the area of a floor measuring 12 ft. S' in 
length and 10 ft. 6' in breadth? 

Opebation. 6' X -3' z= 18" = 1' + 6". We wite the 6'^ and 

12ft. 3' reserve the 1' to add with the primes. 6' X 12 ^ 

10ft. & 12fj which, with the 1' reserved = 73'= 6 ft. + 1', 

g P~6'' which we write in their proper places. 10 X 3' =:: 

J22 6' 30' == 2 ft. + 6'. We write the 6' and reserve the 

2 ft. to add with the feet. 10 X 12 ft. = 120 ft. j 120 

128ft. r 6" Ans. f^^ + 2 ft. = 122 ft. Addmg the partial products 
we obtain for the answer 128 ft. T 6". Hence the 

Bulk for Multiplication of Duodecimals. Beginning 
with the lowest denomination^ multiply all the terms of the mtdti' 
plicand hy each term of the multiplier separately ; divide each 
product hy 12 (except when the product is feet) ; write the re- 
maindery and reserve the quotient to add to the product of the 
ierm of the next higher denomination. Give to every term thus 
obtained an index equal to the sum of the indices of its two fac- 
tors. The sum of^he partial products will be the entire prodtict. 

Examples. 

1. Multiply 7 ft. 4' by .5 ft. 2'. Ans. 37 ft. 10' 8". 

2. Multiply 4 ft. 8' 6" by 3 ft. 4'. Ans. 15 ft. 8' 0" 8'". 

3. How many feet of boards will be required to construct 50 
boxes 2 ft. 3' long, 2 ft. 3' wide, 1 ft. 11' high, making no allowance 
for thickness of boards ? Ans. 1368 ft^ 9'. 

4. Which will contain more, and how much more, a box 3 ft. 
9' by 1 fti. 6' by 2 ft. 3', or a box 2 ft. 6' each way? 

Ans. The latter by 2 ft. 11' 7" 6"'. 

5. What will be the cost of polishing a piece of marble on one 
side and all the edges at $.33^ per square foot, the marble being 
8 ft;. 7' by 1 ft. 9' and 1' thick? • Ans. $2.BS^. 

6. How many cubic feet of masonry in a wall 16 rods long, 
8 ffc 9' higfi, and 2 ft. 2' thick ? * " Ans. 5005 ft. 
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e Yr Wliai isih^ i^nt of Iftyitig two iloof?, each 16 ft. 8' by 12 ft. 
6', at 18 cts. per sq. yd. ? Am. $8.88 1. 

8. Find the price) ai $24 per thOtisaod ft.) of 3 boards measur- 
in^as foUows: 17 ft. 11' by 1 ft. 2', 19 ft. 4' by 1 ft. 11', 22 ft. 8' 
% 1 ft. 9'. Jns. $2,343. 

9. How many feet, board measure, in 6 planks 2 in. thick, each 
■55 ft. 9' long, 6' wid6? (See Art. 213, Ex. 43, note.) 

Arts. 154^ ft. 
SdO, Division op Duodecimals. 

III. Ex, A plat of ground contains 65 ft. 0' 1" ; its width is 
6 ft. 4' ; what is its length ? 

Operation. 6 ft. iii 65 ft. = 10, 10 X 

6 ft. 4' ) 65 ft. (X 7"(10 ft. 3' 3",^7w. 6 ft. 4' = 63 ft. 4', which, 

63 4' subtracted from the dividend, 

1 8 7" = 2(y 7" gives a remainder of 1 ft. 8' 

1 9' 0" ' r' — 2(y 7" J 6 ft. in 20"=3' 

V 7"=3;19" 3' X 6 ft. 4' z= 19' 0", whidi 

19" 0"' subtracted from 20' 7" leaves 

1' 7"; V V = 19" J 6 ft. in 19" 

=: 3" ; S" X 6 ft. 4' = 19". Hence the 

EuLE FOR Division of Duodecimals. Divide the highest 

term in the dividend by the highest term in the Shisor ; the quotient 

will be the first term in the answer. Multiply the entire divisor by 

that term, and subtract the product from the dividend. Divide as 

iefore) and thus proceed till oil the terms of the dividend are di" 

videdk Should there be a remainder^ it may be reduced to lower 

denomtnaitiojis and divided, or annexed to the quotient in a ftac' 

Uoffud form^ having for its denominator the divisor expressed in 

xinUs. 

Examples. 

1. Divide 54 ft. 7' A" 6'" by 4 ft. 1'. Ans, 13 ft. 4' 6". 

2. What IS the width of a table^ 4 feet 3' long, which contains 
14 ft. 2' ? Ans. 3 ft. 4'. 

3* How many feet of joist, 4 inches wide and 3 inches thick, 
-blowing nothing for waste by sawing, can be made from a piece 
of timbet 44 ft. 5' long, 1 ft. 3' wide, and 1 ft. 4' thick ? 

Am. 88& ft;. 4^'. 
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4 How many blocks of stone containing 1 ft. 11' 5" 6'" can 
be sawed from a block containing 11 ft. 8' 9^^? Ans. 6 blocks* 

5. What is the thickness of a block of granite, one of whose 
surfaces contains 7$ ft. 10^ 8'', and whose solid contents are 107 
ft. 6' 1" 4:'" ? Jm. 1 ft. 5'. 

331, General Review, No. 4. 

1. Eeduce 7 £ 3 s. 6 d. to farthings. 

2. Reduce 4876 gr. to lb., etc., Troy. 

3. 4 lb, 9 i, 7 5, 2 9, 8 gr. + 3 lb, 6 §, 2 5, 2 9, 8 gr. ==? 

4. 3 T. 1 cwt. 2 qr. 1 lb. — 1 T. 2 cwt. 3 qr. 7 lb, 8 dr. = ? 
. 5. Im.— 6f. 16r. 3 yd. 1ft. 8in.=:? 

6. Multiply 2 m. 30 ch. 12 1. by 8. 

7. Multiply 5 y. 212 d. 10 h. 15 m. by 20. (865J days to the 
year.) 

' 8. Divide 4 A. 3 R. 24 r. by 9. 

9. In f c. 1. how many feet ? 

10. What part of 1 A. is 3 R. 13 r. 5^ ft. ? 

11. Reduce f cu. yds. to feet and inches. 

12. Reduce 8' 53^" to the fraction of a degree. 

13. What cost 12 bu. 2 pks. of plums at $.06 a pint? 

14. What cost 2 qts. 1^ pts. oil at $1.12 per gallon? 

15. Required the number of square feet in a garden 4 rds 
long and 1 rd. 15 ft. wide. 

16. How many cu. ft. of space in a cellar measuring on th^ 
inside of the wall 5 yd. 1 ft. in length, 4 yds. in width, and 10 ft^ 
in depth ? 

17. What is^the difference of time in two places whose longi 
tudes differ 7° 8' 4"? 

18. When the difference of time is 3 h. 4 m. 6 s., what is 1i» 
difference of longitude between two places ? 

19. How many days from Jan. 5, 1864, to March 3, 18f,5 ? 
BF" For changes, see Key. 
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DECIMAL FRACTIONS- 

333« As by the Decimal System of representing numbers 
(Art 23), each lower denomination is one tenth of the next higher, 
one ten being one tenth of one hundred, one unit one tenth of one 
ten, so one unit may be divided into ten equal parts, or tenths, 
one tenth into ten equal parts, or hundredths, etc Thus we have 
fractional numbers descending from the unit by a scale of tens. 
Represented as common fractions, the denominators of these 
numbers are 10, 100 (lO^), 1000 (lO^), etc. Hence, 

333* A Decimal Fraction is a fraction whose denominator 
is some integral power of ten. 

3S4:* Decimal Fractions are generally written like whole 
numbers ; they are distinguished fix>m whole numbers by having 
the decimal point placed at their left. 

33S« Decimal Fractions are read like whole numbers, the 
denomination being always given ; this is determined by the plac<y 
of the right hand figure in reference to the dedmai point ; thus, 

.5 is read 5 tenths. 
.05 " " 5 hundredths. 
.748 "" « 748 thousandths. 
.0748 " « 748 ten-thousandths. 
7.48. « « 7 and 48 hundredths. 

336. Numeration Table. 




>*«•*« -t^ -*J T? *^ CD to *^ *^ ■«-• .*4 «^ -^A .ta* -*^ 
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976542.830471592876 

JNTEOEltS. ¥UJlCT1QS;IlL XTMBEBS. 
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Exercises upon the Table. 

1. Which place at the right of the decimal point is oocupied by 
tenths ? by thousandths ? by millionths ? by billionths ? by trillionths ? 
by hundredths? by ten-thousandths? by hundred-thousandths? by 
ten-millionths ? by hundred-millionths ? by hundredTbillionths ? 

2. What denomination occupies the second place at the right of the 
point? the third? the fourth? the fifth? the sixth? the first? the 
seventh? the ninth? the eighth? the eleventh? the twelfth? the fif- 
teenth? 

^titlfm To read decimal fractions, observe the following 

Rule. Read the decimal fraction cls if it were a whoU nuni' 
her, giving it the denomination of the right hand figure^ 

Exercises. 
Read or write in words the following : — • 



1. .9. 

2. .469. 

3. .0599. 

4. .05099. 



5. .095009. 

6. .37f 

7. .0345706. 

8. .00080007. 



Read the following, first as mixed numbers, then as improper 
fractions : — 



9. 27.5. 

10. 2.75. 

11. 885.47533. 

12. 7000.0005. 



13. .7005. 

14. 175.87i. 

15. 250.00554. 

16. 2505.00 J. 



Note. — The word units may be placed after the 7000 in Ex. 12, in 
reading it as a mixed number, to distinguish it from the 7 thousand ten- 
thousandths in Ex. 13. Bead thus in all similar cases of ambiguity. 

Give the local value represented by each figure in the above 
examples, beginning at the left. 

Am. (Ex. 1)9 tenths ; (Ex. 2) 4 tenths, 6 hundredths, 9 thou- 
sandths ; etc. 

338* To write Decimal Fractions, observe the following 

Rule. Write the figures as in whole numbers, putting the 
decimal paint so that the right hand figure shaUhe in the place of 
the denomination named in the decimal fraction, supplying vacant 
pUices, if there he any, with zeros. 

./ 
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ExEBCISEa. 

Write the following in figures : — 

1. Sixty-four hundredths, 

2. Nine hundred forty-two thousandths, 

8. Nine hundred forty-two ien-thotisandths, 

4. Eight thousand three hundred twenty-five tenrthousandtks^, 

5. Seventy-five hundred-4housandihs* 

G. Seven thousand five hundred-thousandths. 

7. Fifty and four hundred eighty-two thousandths. 

8. One hundred fifty -five millionths. 

9. One hundred iinits, and fifty-five millionths* 

10. Three hundred thousand eight billionths. 

11. Three hundred thousand units, and eight hiUtonths. 

1 2. Forty million eight hundred four thousand and twenty- 
five, and three hundred four thousand eight hundred seventy-five 
h undred-m Ulionths. 

13. Sovcn million units, and one ten-millionth. 

14. Seven million and one ^en-int/?/an^A«. 

15. Thirty and six tenths, 

1 G. Three hundred six tenths, 

17. Thi*eo hundred seventy arid f ten-thousandths, 

18. Four hundred seven thousand eight hundred seventy-five 
and J teU'biUionfhs. 

NoTK. — Zeros may be uincxed or omitted at the right of 8 decimal 
(Vaetiun without altering the ralue of the fraction, for both numerator and 
denominator are thereby multiplied or divided by the same number. (Art. 
1 1% Pi o'u iU., ivO Thus, .50 {^%%) = .5 i-^) = .500 (^y^). 

FUXDAMEXTAL OPERATIONS. 

3S9* IXvimal Fractions may be irritten and operated npoir 
like ciumnon fraction^ the same principles being aj^licable to 
both ; but as tlioy increase and decrease, like wh<^ numbers, by 
a Sitdit iit'iiTHS* tliey can also be treated in all respects like whole 
nauber^ Close attoutiou must be given to placing the deciiiial 
loint* 
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330. Adbjtiok. 

To add Decimal Fractions, observe the following 

HuLE. Place the figures of the same denomination under each 
Hher ; then add as in whole numbers^ observing to place the d^ci* 
mal point in the amount tmder those in the examph* 

Examples. 

1. 2. . 3. 

6782.2 8.752 ^.3125 

298.98 975.84 807.06848 

4400.64 35.075 9.0875 

3034.05 780.136 ' 975.00625 



Ans. 14515.87 

4. 

1482.9 
• 29.7868 

668.47 
4872.001 
8569.8456 

762.4 
6847.9773 
9320.7685 



5, 


6, 


' .594 


875326.075 


8.594 


8753.25075 


3.75 


87.5325075 


.674 


875.325075 


600.044 


8.75325075 


600.00449 


59.07528 


85.8585 


39075.28 


30.5 


3907.528 



7. 8-75 -f 90.095 + 840.6007 + 4 + 67304.745 + 190075. 
40007 + 4006.87 + 475.44 = what ? 

8. 4 hundred, and 847 thousandths + 9 thousand 875 and 4 
fMusandths -f- 3 hundred 7 and 3 hundred 7 ten-thousmdths -j^ 6 
thousand 200 units, and 62 ten-thousandths = what ? 

9. 9 hundred units, and 9 hundredths -}- 9 thousand 874 and 9 
thousand 874 ten-thousandths -j- 987, and 49 thousand 874 
hundred-thousandt^is 4- 9, and 8 million 749 thousand 874 ten- 
niiUionths + 98 thousand 749, and 874 thousandths -[- 62 thou- 
sand units and 62 thousandths = ? 

10. 205 thousandths + 1 thousand, and 1 thousand 5 ten-thou* 
sandt/is *-f- 9 hundred 4 hundred-thousandths -j- 9 million 407 
thousand units, and 327 hundred-thousandths 4" 3 thoiisaictd 27f, 
and 4 hundredths == ? . 
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331» ScBTRACnOK. 

To sabtract decimal fractions, observe the following 

BuLE. Place the fibres of the same denomination under each 
other f and subtract as in whole numbers^ placing the decimal paint 
in the remainder under those in the minuend and subtrahend. 

Examples. 

From756^1r5 56.8507 ^.(m.- 

Take 97.486 38.193 .02983 



Ans. 659.389 ^n*. 5.97517 

Note. — In the 3d ezample» as there ore no hundred- thousandths to 
subtract from, and no ten-thousandths, we reduce one of the thousandths 
to ten-thousandths, and one of the ten-thousandths to hundred-thou- 
sandths, and subtract. 

4. From 132.0064 take 123.887. 

5. Find the difference between 30.801 and 308.01. 

6. 275.87 — 37.15956 = ? 

7. From 2 hundred units and 5 thousandths, take 209 thou^ 
sandths. 

8. The subtrahend being 784, and 20 thousand 456 hundred 
thousandths, and the minuend 906, and 34 hundredths, required 
the remainder. 

9. From two thousand take two thousandths. 

10. Subtract 24073 thousandths from 24, and 73 thousandths. 
IL What is the value of 45 million, minus 45 milliontbs ? 

933« Addition and Subtraction. 

1. The difference between two numbers is 67.97, the less being 
9874.08 ; what is the greater ? 

2. The difference between two numbers is 29.875, the larger 
being 1909 ; required the smaller. 

3. The compound interest of a certain sum being $1.4416, 
exceedi the simple interest hy $.91375 ; what is the simple inters 
est? 



Ki^-i- — 
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4. From 64.0125 + .09778 take 64.0125 — .09778. 

f^ For Dictation Exercises, see Key. • 

333» Multiplication anp Division by 10, 100, 1000, etc. 

Since numbers increase from right to left by a scale of tens, 
and decrease from left to right in the same manner, it follows 
that 

An^ decimal number, whether a fraction or a whole number , may 
he mvUiplied by 10, 100, or any power of 10, by removing the deC' 
imal point as many places towards the right as there are zeros in 
the multiplier. 

Thus, .3, X 10 = 3. ; .a X 100 zz: 30. ; .225 X 100 = 22.5. 

334^r It follows, also, that 

Any decimal number, whether a fraction or a whole number, 
may be divided by 10, 100, or any power of 10, by removing the 
decimal point as many places towards the left as there are zeros in 
the divisor. 

Thus, 7 -T- 10 = .7 ; .7 -^ 100 rz .007 ; 78.4 -r- 1000 = .0784. 

Illustrative Examples. 



Divide 58 by 10 ; 4.7 by 100; 
83.2 by 1000 ; 18470 by 1000; 
and give the sum of the quo- 
tients. 



Multiply 50.7 by 10^; 4.75 
by 100 ; 13.57^ by 1000 ; .375 
by 10 ; and give the sum of the 
products. 

Operation. Operation. 

60.7 X 10= 507. 58. -^ 10= 5.8 

4.75 X 100^= 475. 4.7 -J- 100= .047 

13.57 X 1000 = 13570. 83.2 -7- 1000 = .0832 

.375 X 10 = 3.75 18470. -^ 1000 = 18.470 



Sum of Products, 14555.75 Sum of Quotients, 24.4002 

fiSS. Examples. 
Add the following : 

1. 4.75 X 100; 5.84 X 10; 463 X 10. Ans. 5163.4. 

2. .031 X 1000 ; 76.218 X 100 ; 4.0005 X 1000 ; .000987 
X 100000. Ans. 11752. 

3. 74.7 4- 10 ; 16.75 -i- 10 ; 87 -i- 100 ; 1324 -r 1000. 
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4. 756.7 ^ 1000; 20.09 -7- 100 ; 1800 -r- 100 ; 175.005 -^ 

10 ; 397000 -^ 10000 ; .5 4- 1000. 

Note. — Retain the separate results in each of the following examples, 
and find their sum. 

5. Divide 182 by 10 ; mnltiplj that result by 100 ; divide that 
by 1000 ; multiply that by 10, and that by 10, 

Operatiox. 

182 -f- 10 = 18.2 ; 18.2 X 100 = 1820. 

1820 -f- 1000 = 1.82 ; 1.82 X 10 = 18.2 ; 18.2 X 10 = 182. 

18.2 + 1820. -H 1.82 + 18.2 + 182 =1 2040.22, Ans. 

6. Divide 796 by 10; divide that result by 100; multiply that 
by 10. Sum, 88.356. 

7. Divide 8394 by 10 ; take ^J^ of the quotient; 1000 times 
that result; yj^ of this product; ^ of this ; divide this by 1000, 
and take 100 times this quotient. Sum, 9334.975794. 

8. Multiply .648 by 100 ; divide the product by 10 ; multiply 
the quotient by 1000 ; take ^ of ^jj of that product, and J of 
T J^ of this. Sum, ^S76M. 

236* Multiplication. 

iLii. Ex., I. Multiply 1.87 by .5. 

Opebation. If 1.87 be multiplied by 5, the product will he of the 
1.87 same denomination as the multiplicand, or 9.35; but 

'^ since the multiplier is 5 tenths, a number but one tenth 

Ans. .935 ^g large as 5, the product will be but one tenth as large,' 
and the decimal point must be put one place farther to the left, making 
the answer .935. 

III. Ex., II. 

Multiply .012 '^^2 multiplied by 13 := 156 thousandths (.156) ; 

by .13 .012 multiplied by .13, a number one one-hundredth 

Ans. .00156 ^ large as 13, will give a product one one-hundredth 

as larg^, or .00156. 
From these illustrations we derive the following 

. Bulk. Multiply as in whole numbers, and point off as many 
places for decimal fractions in the product as there are places of 
^'^mal fractions in both the factors. If there are not figures 
igh in the product prefix zeros. 
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Examples. 

I. .92 X 5.6 = ? Am. 5.152. 
.2. 9.72 X .87 = ? Jm, 8.4564, 

. 3. .687 X .038 = ? 

4. 95.874 X 4,007 = ? 

5. 308. X .0063 = ? 

6. .000001 X 1000000 = ? 

7. 4.02 X 400.02 X 402.01 = what? 

8. What is the cost of whitewashing the ceiling of a room 
18.75 yds. long, 10.82 yds. wide, at $.015 per sq. yd.? 

9. What cost 11 thousand bricks, at $12.3175 per M.? 

10. What cost 635 laths, at $.276 per hundred ? 

II. What is the cost of tiling a roof 289 feet long and 54 feet 
wide, at $8.25 per hundred feet. 

12. What will be the cost of shingling the above roof with 
shingles which cost $6.50 per thousand feet, the shingles lying 
one third to the weather ? 

^' For Dictation Exercises, see Key. 

fiS7» Division, 

III. Ex., I. Divide 3.864 by 12. 

Operation. Since, in the above example, we divide 3684 thou- 

12 ) 3.864 sandths into 12 equal parts, it is evident that the quotient 

Ans, .322 "'^'^ll he thousandths, and require three decimal places. 

Therefore, when the divisor is a whole number, the qito* 

iient must be of the same denomination <w the dividend, 

III. Ex., II. Divide 1.224 by .36. 

Operation. Here the divisor is not a whole number, 

l36.)lf!22.4(3.4, ^n5. but hundredths. It may be made a whole 

^ ^^ number by removing the decimal point two 

Iff places to the right. If we also remove the 

144 

— ^. decimal point in the dividend two places to 

the right, the divisor and dividend will be 

equally multiplied, and the quotient resulting from the division wiU be 

the same as if no alteration had been made (Art. 119, Prop. 111). The 

dividead now being divided by a whole number, the quotient must be 

of the same denomination aa. the altered dividend, or tenth8« 
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From the above illastrations we derive the following 

Rule. To divide decimal fractions: Divide as in whole 
numbers. If the divisor is a whole number, point off as many 
decimal places in the quotient as there are decimal plates in the 
dividend. If the divisor is not a whole number, make it a whole 
number before dividing, by removing the decimal point to the right 
J^emove the decimal point ip, the dividend as many places to the 
right; divide, and point off as many decimal places in the quo- 
tient as there are in the altered dividend. 

Note I. — When there is a remainder after all the figures in the divi^ 
dend are exhausted, zeros may be annexed, and the division continued. In 
pointing off, the annexed zeros must be considered as places in the div- 
idend. 

Note II. — In the examples in this book, when there is a remainder, the 
quotient mav be continued to the fifth decimal place, if no other direction 
is given. 

Examples, 



Ans, 2.13. 

Ans. .012. 

Ans, 5,5, 



1. 14.91-^7 = ? 

2. .072 -^ 6 = ? 

3. 8.25 -M.5 z= ? 

4. 3.24 -L. .81 zz: ? 

5. .00468 -T- .013=? 

6. 5446.776 ~ 8 = ? 

7. 180.375 — 1.625 = ? 

8. 579 -7- .075 = ? Ans, 7720. 

9. 6.9705 -1. .45 = ? 

10. .0033-^.011 = ? 

11. 1.29 -7- .32=? 

Ans. 4.03125. 

12. .705 ~7.5=? Ans, .Od4:. 

13. 3 ^ 29.9 =? Ans. .10033+. 

14. 20 -T- .013 = ? 

Ans. 1538.46153+. 

15. 4066.2 ^ .648 = ? 



16. 68077 -^ 71.66=? ^n*. 950. 

17. .880351 -^897 = ? 

18. .1706 — 4.2368 = ? 

19. 56.28 -h .0056=? 

20. 10588.1 -T-.4606 = ? 

21. .417196-^58.76 = ? 

22. .08 -r- 1.611 = ? 

23. 24000^ 1.1713=? 

24. 1.3 -T- 197.59 = ? 

25. 828.45 -r- 26.3719=? 

26. 25.25-^42993.78=? 

27. 1203.488 -r- 28.6=? 

28. 49.2654756 -^ .0759 =? 

29. 2464.176^57.2=? 

30. 164.6156 -r 1334 = ? 

31. .07991997 ^ 83497=? 

32. 20339.82009 -f- 1.07001=? 



33. Divide 93.75 by 3265096.575, and give three significant 
figures in the quotient. 
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34. Find the product of the quotients of the following to 6 
places: .65084958 -^ 3.69 ; 40 -^ 5000. 

35. What is the quotient of 1.497 -^ (260.401 — 13.02) ? 

36. Required the product of the quotients of the following : 
1021 ten millionths -7- 107 ten thousandths ; 2012 millionths -f- 
1.006. ' '. 

87. Divide 600 by .006, multiply the quotient by .05, and by 
that product divide .005. 

38. (1 -^ .002) X (.2 -7- 50) = ? 

39. (80.481825 -^ 89.325) X (9617.5168 -^ .47896) z=? 

40. Required the product of the sum and difference of the 
following : 856494 -^ 839.7 ; .0094658 -^ 9.4. (To 6 places.) 

41. Divide the difference of the above quotients by their sum. 
^p" For Dictation Exercisesi see Key. 

338. Reduction of Common Fractions to -Decimai, 

, Fractions. 
III. Ex. Reduce ^ to a decimal fraction. 

Operation |=7-7-8;-Jof7 = no whole ones, with a re- 

8 ) 7.000 mainder of 7, which reduced = 70 tenths (7.0) ; 

"TZ7 J -J of 70 tenths = .8 with a remainder of .6 ; .6 = 

* * 60 hundredths ; -J of .60 =.07 with a remainder of 

•04 ; .04=40 thousandths ; ^ of .040 = .005 ; .-. | = .875. Hence the 

BuLE. To reduce a common fraction to a decimal fraction : 
Annex zeros to the numeratory and divide it by the denominator^ 
Point off as many decimal places as there are zeros annexed. 

Examples. 
Beduce to decimals, . 



1. §. Ans. .375. 


7. W. 


12. .0^- 


2. /0. Ans. .35. 


8.1A- 


Ans. .00125. 


3. -rf ^. Ans. .024. 


9. 8|. Ans. 8.75. 


13. i. Ans. .166+. 


^ 5tV^- 


10. 17^. 


u. ^v 


5. 4|. Ans. 3.0625. 


11. i.oo^v 


15. ^^. 


6. 5]. ^W5. 5.125. 


Ans. 1.0012. 


f 


16. Reduce to decimals, and add, f, tI ff^, ^^ijs» 


17. Reduce to seven places, and add, 1.82^, .009-/^, and 


1«2%- 


BF" For Dictation E. 


sercises, see Key. 
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S30« Reduction of Decimal Fraotioks to Coxmoit 

Fractions. 

III. Ex. Reduce the following to common fractions: .75; 

;0125 and 6.25 

Opebation. 

•75= fy^ = |, Ans. 

6.25 = 6^/o = 6J, Ans. 
Hence the 

Rule. To reduce a decimal fraction to a c(»nmon fi^action : 
Represent the decimal fraction in the form of a common fraction 
having for its denominator 1 toith as many zeros annexed as theri 
are decimal places in the decimal fraction^ and reduce the common 
fraction to its lowest terms. 

Examples. 
Reduce to common fractions, 



1. .0625. Ans, ^. 

2. .0025. 
S. .00064 



4. iM75.Ans,%y-. 

5. .08^. Ans.-i^ 

6. .152^. 



7. S.lf. : 

8. 1.0,^. 

9. 1.0068933if 



For Dictation Exercises, see Key. 



3410« To add or subtract decimal fractions terminated bj 
common fractions : Reduce all the decimals to the same denominar 
tion ; then add or subtract as by Art. 143 and 144 ; thus, .3 j^ -J- 
J^^ = what? .3^ + .83a zzz .33| + .83§ =: 1.1 6|, Ans. 

Examples. 

1. Add .087^, 9.0J, .7^, 2751, and .O^^. Ans. 285.2549^y 

2. Add 19.37^, 10.0/^, and .041 6|. 

3. Subtract .05555| from .33334- 

4. Subtract 1.207624f from ||. 

5. .3i + . 6§ + . 83^4- -2857141 + .571428^ + .63^^ = ? ' 

241. Circulating Decimals. 

If the denominator of a common fraction (when the fraction is in its 
lowest terms) contains any prime factor besides 2 and 5, the fraction is 
not capable of being entirely reduced to a decimal form* 



CIRCULATING DECIMAL^. l^J • 

In reducing such fractions, if the division be c ntinued, the same fig- 
ures will recur agMn and again in the decimarfraction. These fraclions 
are called Bepeating or Circulating Decimals. The %ur«3 
which repeat are called a Bepetend. 

,A. Ilepetend is distinguished by two dots written over the first and 
last of the figures that repeat j thus, J^ =z .297297+ == .297. 

343* Examples. 
Beduce to decimal fractions, 



1. ^. Ans, .3 J or .3. 

2. §. Ans. .6§ or .6. 
^ 3. |. Ans. .88 J or .83. 



4. h h ih 
^' -/t* A> -iftr* 



343« BEDUCTlOJf OP ClRCULATINO- DECIMALS TO COM- 

. MON Fractions. . - 

. It can be proved that the Ilepetend of a Circulating Decimal 
equals a fraction whose numerator is the repetend, and whose, 
denominator is as many 9*s as there are places in the repejteiid. , 
Sence th^ 

BlTLEt To reduce a Circulating Decimal to a common fraction : 

Mxpress the repetend as a common fraction having as many 9'« 

for the denominator as there are figures in the repetend^ and re- 

duce. If any part of the decimal fraction does not repeat^ annex 

the reduced repetend to' it, and change the complex fraction ihm\ 

ohlained to a simple fraction, . 

' Note. — Circulathig decimals may be added, subtracted^ xnultipHed* ■ 
and divided, by first reducing them to cojtimon fractions. Other processes , 
might here be given, but the reasoning is too abstruse for an elementary 
treatise. 

III. Ex., I. Reduce .09 to a common fraction. 

Opei^^on. ,09 ^^ 99 ^^ TT> -^W*- 

. III. Ex., IL Reduce .16 to a common fraction. 

1# 1# 
Operation. . 16 = r^ = r^ =z\, Ans. 



Reduce the following to common fractions.: 



Examples. 
11 



162 



DECIMAL FRACTIONS. 



1 .6. 

3. .issL 



Ans. 



h 



Ans. ^ 



6* 



4. .428571. 

5. .714285. 

6. .2142857. 

34L4* To Reduce Compound Numbees to Decimal 
- Fractions op Higher Denominations. 

III. Ex., I. Reduce 2 d. 3 qr. to the decimal of a sliilling. 

Since 4 qr. equal 1 d., there will he ^ as many d. 
as qr,, or } d., which equals .75 d. ; this, with the 
2 d. given, equals 2.75 d. ; since 12 d. equals 1 
shilling, there will he 3^ as many shillings as d., 
&c. 

III. Ex., II. What is the value of 3 rds. 4 yds. 2 ft. in the 
decimal of a rod ? 



4 
12 



Opebation. 
3.00 qr. 



2.75000 d. 



.22916 s., Ana. 



11 



Opbbation, 
2.00000 ft. 



4,66666+ yd. 
2 



9.83333 + half yd. 



Since 3 ft. equal 1 yd., there will he ^ as 
many yds. as feet, or } yds., which** equals 
•6 yds. ; this, with the 4 yds. given, equals 
4.6 yds. ; dnce 5^ yds. equals 1 rod, thero 

wiU he rr or ^ as many rods as yds., &c. - 



3.84848 + rods, Ans. 

From the ahove, we deduce the following 

BcLE. To reduce compound numbers to decimal fractions of 

higher denominations : Divide the number of the lowest denom^ 

ination hy what it takes of thai denomination to make one of the 

next higher ; place the quotient as a decimal fraction at the right 

of that higher ; so continue till all the terms are reduced to the, 

denomination required. 

Examples. 

1. Beduce 7 d. 3 qr. to the decimal of a £. 

Ans. £.03229+. 

2. Beduce 3 da. 22 h. 4 m. 48 sec. to the dfcimal of a week, 

Ans. .56 wk. 
8. Eeduee 5 cwt. 3 qr. 10 lb. to the decimal of a ton. 

4. Beduce 5 cord ft. 12 cu. feet to the decimal of a cord. 

5. Beduce 10 oz. 5 pwt. 12 gr. to the decimal of a pound. 
6* Beduce 80 cu. ft. to the decimal of a cord. 
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7. What is the value of 2 fur. 7 rd. 10 fl. expressed in th« 
decimal of a mile ? 

8. What part of a ream is 15 quires 12 sheets ? 

9. What part of an acre is 3 R. 15 rd. 6 yd. 8| ft. ? 

10. Reduce 7 S. 8° 5' 38" to the decimal of a great circle. 

Por Dictation Exercises, see Key. 



ft4:Sm To Reduce Decimal Fractions op Higheb De» 

NOMINATIONS TO WhOLE NUMBERS OP LoWER DeNOMINA* 
TIONS. 

V 

III. Ex. Reduce .13125 lbs. Troy to oz., &c. 
Opksatios, 

lb. .13125 Since 12 oz. = 1 lb., there will be 12 times as 

£f_ many ounces as.powids, = 1.575 oz. ; since 20 pwt. 

oz. 1.575 =: 1 oz., there will be 20 times as many pwt. as 

Zz. ounces, = 11.5 pwt. ; since 24 gr. z= 1 pwt, there 

pwt. 11.5 will be 24 times as many grains as pwt., = 12 gr. 

^^ Ans. 1 oz., 11 pwt., 12 gr. Hence the 
gr. 12. 

Rule. To reduce decimal fractions of higher denominations 
to whole numbers of lower denominations: Multiply the decimcd 
fraction by what it takes of the next lower denomination to make 
a unit of the denomination of the given decimal, pointing off as 
in mvltiplication of decimals; so contintie till the number is 
reduced as low as is required. 

Examples. 
Reduce to whole numbers of lower denominations^ 



1. .8975 of a week. 

Ans, 6 d. 6 h.*4G m. 48 s. 

2. 5.624 £. 

3. .0074623 fb. 

4. .7587565 hhd. 

5. .375 of a fathom. 

For Dictation Exercises, see Key. 



6. 1.0004^ of a bushel. 

7. .319gofabbl,(31gall.) , 

8. .578 cord. \ 

9. .0756 of a degree. 

10. 2.834 of 1 solid yard. 

11. .086 of a Julian year. 



cosiFouND nsscfmSA-m ntubebi 



III. Ex. Reduce 2 y. 7 w. 


III. Ex. H 


4 d. i h. 33 m. to minutes. 


minutes to num 






7wr4d.^B3d. 

2 y. S3 d. 4 h. 39 m. 


Ofbkat 
610)53871 

24)89T( 


783 d. 


363)374 



18796 h. 



1127793 n 



As 2, at least, 
must be leap yeai 
be taken from the 
which leayea 
.dru. 10 jr 
1 00. Example a. 

1. Beduce 8 y. 3 w. 19 d. 7 b. to boars, allov 
years. 

NoTB. 2i.+ Zvt. 19d.= 42d.,.-.tlieexaiiiplemB]' 
e c. 7. 12 d. 7 h. to bouts. 

2. Reduce 13 y. 8 w. 2 d. 3 h. 18 m. to minul 
3 leap years. 

3- Eeduce 180739 hours to numbers of higher 
Ans. 20 

4. Reduce 5683762 minutes to numbers of hi 

5. How many minutes in the 1st century? An 

6. How many hours in 10 y: 36 d., beginning 
1852? 

7. How many seconds in the 3 Bummer monthE 

8. How many days from April 12th, 1831, to 
Note. — Trom April 12, 1831, to April 12, 1S32 -= 3 

2, 21 days more. Am. 387 dayi. 

9. How many days fi^m Jan. 1st, 1832, to Jai 

10. How many days from March 1st. 1850, to 

11. HowmanyBecondBinlO years, I 
<&j» to the year ? 



A book formed of 
sheets folded 



RBBUCTION. lia 

197. Miscellaneous Table. 

Numbers. 

12 units or single things = 1 dozen. 
12 dozen = 1 gross. 

12 gross = 1 great gross. 

20 units or single things = 1 score. 

Paper. 

24 sheets of paper z= 1 quire, 
20 quires = 1 ream. 

^ in 2 leaves, is a folio. 

in 4 leaves, is a quarto. 

in 8 leaves, is an octavo. 

in 12 leaves, is a duodecimo or 12iiio* 

in 16 leaves, is a 16mo. 

in 18 leaves* is an 18mo. 

in 24 leaves, is a 24mo. 

in 32 leaves, is a 32mo. 
^ in 64 leaves, is a 64mo. 

Height OF Animals. 

3 in. = palm. r j 

4 in. z=i hand. ^ 
9 in. = span. 

i 

Capacity. 

1 barrel of flour = 196 lbs. 
1 barrel of pork = 200 lbs. 

Examples. 

1. How many rows of buttons, 6 in a row, are there in a great 
gross of buttons ? 

2. In 3 score and 6 years how many days ? 

3. How many sheets of paper in 3 reams, 7 quires, 21 sheets ? 
.4. How high must a doorway be for a horse to pass freely un* 

dor that is 15^ hands high ? 

5. How many loaves of bread can be made from a barrel of 
flour, allowing 12j oz. to the loaf? 

& If pork is worth $18.75 a bbl., what is it worth per lb.? 



120 COMPOUND DENOMINATE NUMBERS. 

Suggestion. The pupil may now write from memory and 
present for inspection, or repeat forward and backward, the table 
of Federal Monfey ; of English Money ; of Troy Weight ; of 
Apothecaries' Weight ; of Avoirdupois Weight ; of Dry Measure ; 
of Liquid Measure ; of Long Measure ; of Mariners' Measure ; of 
Surveyors' Measure ; of Square Measure ; of Cubic Measure ; 
of Circular Measure ; of Time. 

for Dictation Exercises in Redaction) see Key« 



FRACTIONAL APPLICATIONS. 

198. Reduction OF A Fraction op one Denomination 
TO Whole Numbers of Lower Denominations* 

III. Ex., L Reduce §£ to shillings, &c 

Operation. 
f£ = I of 208. = ^0-8. = 13^8. 
Js. = Jof 12d. = 4d. -4w5. 13 s. 4d. 

III. Ex., IL Reduce f cwt. to quarters, pounds, &c. 

Operation. 

f cwt = ^ of 4 qr. = Y V' = 2f qr. 
^ qr. = f of 25 lb. == 4^ lb. = 21f lb. 
f lb. = f of 16 oz. = ^ oz. = 6f oz. 
j oz. = f of 16 dr. = V ^^' = 13f dr. 

Ans. 2 qr. 21 lb. 6 oz. l^ dr. 

Or, expressing the work in an abbreviated form, 

^ cwt. = ^ qr. = 2^ qr. 
f qr. = i^i lb. = 21f lb. 
f lb. = ^ oz. = 6f oz. 
f oz. 1= ^ dr. = 13f dr. 
Hence the 

Rule. To reduce a fraction of one denomination to whole 
jQumbers of lower denominations: Multiply the fraction hy the 
number which it takes of the next lower denominaiion to make 
one of that ; reduce the fraction thus obtained to a whole or 
mixed number^ if possible. If a fraction remain^ proceed with it, 
as before^ and Am eoniinue as far as desired, 



FRACTIONAL APPLICATIONS. 



121 



Examples. 
Beduce to whole nambers of lower denominationB, 



1. 1^ of 1 £. Ans. 16 s. 8 d. 

2. i of 1 lb. Troy. 

Ans. 10 oz. 10 pwt. 

3. I of 1 lb. 

4. I of 1°. 

5. ^ of 1 cwt 

6. f of 1 c. y. 

7. ^ of 1 gallon. 

8. I of 1 bu. 



9. •j4' o^ ^ mile. 

10. f of 1 furlong* 

11. ^2 ^^ ^ chain* 
12k } of 1 league. 

13. ^2 of 1 sq. mile. 

14. -/y of 1 cu. yard. 

15. T^j of 1 cord. 

16. f of IJ. y. 

17. ^ of I of 1 A. 



BP For Dictation Exercises, see Key, 

199. Reduction of Whole Numbeks op Lower Denomi-* 

NATIONS to the FkACTION OP A HiGHER DENOMINATION. 

III. Ex., I. Reduce 5 s. 3 d. 3 qr. to the fraction of a £. 

Opekation. 
3qr. = fd. 5 



3Jd. = Jj^d. = Jjt of tVs- = 



5A8. = ft8.= !|0f 2\j£ = 



17 



= A«- 



£=zii£,AMg. 



16X»0 

III. Ex., II. Reduce 7 oz. 6 pwt. 1 6 gr. to the fraction of a lb. 

Opebation. 
16 gr. = f pwt. 

6f pwt. = ^ pwt. = . - ^ oz. = i oz. 



sx}i0 

11 



7^oz. = ^oz. = 



lb. = 11 lb., Ans. 



Hence the 6 

Rule. To reduce whole numbers of lower denominations to 
the fraction of a higher denomination : Meduce the number of the 
lowest denomination to a fraction of the next higher. Annex it to 
the number of that higher denominatioHy and change the mixed 
numher thus obtained to an improper fraction. Reduce ashefoiK^ 
and thus continue oLsfar as desired. 
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Reduce 

1« 6 s. 3 d. to the fraction of a £. Ans. -^ £• 

2. 3 p. 6 qt. 1^ pt. to the fraction of a ba« Ans, fj bo. 

8. 1 qt. pt. 1 gt. to the fraction of a gall* 
4* 1 S, 2 5, 29, to the fraction of a fc. 

5. 5 cwt. 1 qr. 1& lb. 10§ oz. to the fraction of a T. 

C. 6 fur. 2 r. 2 y. 1 fb to the fraction of a m. 

i 7. 4 y. ft, 4J in. to the fraction of a r. 

i 8. 2 r. 1 1.' to the fraction of a ch. 

r 

What part of 

9. 1 A. is 2 R. 1 r. M sq. y. 6 sq. ft. 108 sq.in.? 

10. 1 cu. yd. is 13 cu. ft. 864 cu. in.? 

11. 1 cd. is 5 ed. ft. 4 cu. ft. 576 cu. in.? 

12. 1 c.y. isl62d. 5h. 20 m.? 

13. ILy. is 146 d. 9h. 36 m,? 

14. IJ. y. is 850 d. 15 h. 21 m. 36 s.? 

15. If 1 £ is worth $4.84, what is the value ef 4 s» 6 d. ? 

SoLrTiON. 48. 6d. = ^£. 1 £ = $4.84, .-. ^£=:^ of 
f 4.84 = $1,089. 

What cost 

16. 3 pk. 2 qt. of meal at $.60 a bu. ? 

17. 2 qt 1 pt. of kerosene oil at $.52 a galL ? 

18. 62 lb. 8 oz. soap at $7.50 per cwt. ? 

19. 2 S, I 3, 4 gr., qumine at $4.00 per S ? 

20. How long will it take a man to traTel 9 miles at the rate 
of 3 m. 6 f. 26 r. 3 yd. 2 ft. an hour? 

, 21. At $6Ct00 a& acre, what cost 2 A, 3 R. 13^ »q. rd. ? 

22. At $9.00 a ton, what cost 1 T. 5 cwt. 2 qr. 14 lb. of 
coal ? (Long ton.) 

23. At $198 a lb., what cost 10 oz. 10 pwt 10 gr. of gold? 

24. The weight of a. cubic foot of water being 62 J lbs., how 
many pounds of water will a tank contain which measures 9 ft. § 
m. by 8 ft. 8 in., and is 6 ft. 9 in. deep ? 

25. A cubic foot of granite weighs 163 lbs. 5 oz.; what is the 
weight of a block 3 ft: 2| in. by 2 ft. 4 in. and 1 ft, 3 in. thidt ?< 

For Dictation Exercises, see Key. 
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300* Addition. 

Addition of Compoimd Numbers is the process 6f finding a 
number equal in value to two or more given compound numbers* 
iThe process is similar to addition of simple numbers. 

Ill.Ex. Whatisthe sum of 3£ 11 s. 6d.3qr.^4£ 7 s. 8d* 
2 qr^ 7 s. 6 d. 2 qr., and 9 £ 18 s. ? 

Opekation. Writing the numbers, pounds under pounds, 

£. 8. d. qr. shillings under shillings, &e.| ve commence 

3 11 6 3 by adding the numbers in the farthings' co^. 

4 7 8 2 umn, and find the amount== 7 qr. = 1 d. + 3 qr. 
7 6 2 Writing 3 in the farthings' place, we add the 

9 18 1 d. with the column of pence, and have for the 

amount, 21 d. = ls. + 9d. Writing 9 in the 

Am. 18 £ 4 8. 9d. 3 qr. ^^^^, ^^^^^ ^^ ^^ ^j^^ 1 ^ ^^1^ ^^ shillings, 

and have 44 s. = 2 £ + 4 s. Writing 4 in the shillings' place we add 
the 2 £ with the column of pounds, and have for an answer, 18 £ 4 s. 
9 d. 3 qr. Hence the 

Rule for Addition of Compoukd Numbers. Write the 
numbers qf like denominations in the same column^ and commence 
in adding with the numbers of the lowest denomination* IHvide 
the amount by the number it takes of that denomination to make ofie 
of the next higher, write the remainder under the columtij andadd 
the quotient with the numbers of the next higher denomination. 
Add the next column in the same manner, and thus continue tiU 
aU the numbers are^jadded. 





30 1« Examples. 




Add the following 


numbers : 






CtJREENCT. 




1. 


2. 


8. 


• 


£. s. d. qn £.^ 


s. d« qr* 


49.703 


5 8 4 2 206 


18 4- 8 


8.47 


7 15 3 3 29 


14 9 2 


.882 


19 2 118 


7 10 


4.369 


16 4 6 


13 7 1 



Am.Z^ 7 2 3 
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WEIGHTS. 






,. - 4u ■ i 


5. 6. 


.- ■ 




. U). oz. pwU gr. lb. oz. 


pwt. gr. T. cwt qr. lb. oz. 


• 
1 


3 6 7 2 5 3 


2 23 5 16 3 20 8 




5 3 8 5 10 


18 13 4 2 17 3 




■ S 9 16 21 4 11 


17 15 18 


5 4 




5 3 15 5 3 


7 15 6 3 


4 14 




7. 


8. 9. 


■■ - 


.'. 


t cwt qra lb. oz. dr. fh. 


§. 5. 9/ gr. lb. |. 3. 


9. 


g»-- 


18 5 1 22 14 8 5 


9 7 2 18 38 11 6 





4 


7 3 4 15 7 3 


5 2 15 6 7 


1 


13 


9 16 15 6 14 18 


4 7 2 17 5 9 4 


2 


15 


MEASURES OP LENGTH. 






10. 


11. 






in. f. r. yd. ft. 


deg. m. f. r. yd. ft. 


in. 


1. 


3 4 82 4 2 


3 28 7 36 4 


^ 7 


9 


7 7 38 1 


8 59 4 18 3 2 


5 


7 


5 3 19 4 2 


20 17 5 37 4 1 


9 


11 


17 10 3^ 2 


32 36| 2 13 1 1 


11 


3 


i=:l 6 in. 


1=6 26 3 2 






17 10 4 6in. 


32 37 39 5 


11 


3 


12. 


13. 






m. f. r. yd. ft. in. 


deg. m. "f. r. yd. 


ft. 


- 


5 4 36 2 2 7 


58 59 7 30 2 


2 




39 7 28 3 1 9 


8 47 6 31 3 


1 




40 6 17 2 11 


9 64 14 4 


2 




14. 


15. 






m. ch. r. . 1. in. 


m. ch. r. 1. ] 


in. 




3 2 3 20 5 


1 39 3 24 


7 




8 73 2 19 4 


3 1 18 


3 




5 13 22 8 


2 3 21 


5 





/bi<* m. ch. r. 1. Ij^o^ in. 





ADDITION. > 1l3» 




. 16. 


17.. 




cl. fath. ft. 


cL fath. ft. 




10 12 2 


9 96 5 




. 4 94 4 


12 102 8 




. 11 37 5 


8 86 2 




MEASUBE OP 


SUKJb'ACE. 




18. 


19. 


A. 


R. sq. r. . sq. j. sq. ft. 


m. A. B. sq.r. sq.ft. 


3 


3 33 13 8 


2 28 3 29 147 


15 


2 16 12 7 


3 520 2 36 208 


22 


1 27 4 6 

CUBIC ME. 


5 361 3 22 168 


1 


ASUBE. > 




20, 


21. 


• 


cu. yd. cu. ft. cu. in. 


cd. cd. ft. cu. ft;. 




320 . 20 1000 


18 6 13 




29 24 968 


27 7 14 




500 728 


36 5 15 




' MEASUKES OP 


• 1 

CAPACITY. • 




22. . 


23. 


' 


gall. qt. pt. gi. • 


bu. pk. qt. pt. 




18 3 1 / 3 


. 185 3 7 1 


• 


5 3 2 


39 2 5 1 




6 13 


■ 98 6 


J 


8 2 1 1 


• 102 3 1 1 




CmCULAB HEASUKE. 


•TIME. , 




24. 


25, 




O /' // 


y,* d. hf m. s. 




31 4 18 


2 328 18 26 31 




37 30 27 


5 27 7 24 45 




27 24 54 


3 79 6 58 39 




128 44 58 


281 23 41 28 , 



* Art. 195.. Note, 
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V 





26. 








r 


27. 






y- 


«w. < 


4. 


A* 


y- 


w. 


d. 


h. 


tnu 


7 


^ 


8 


6 


17 


18 


5 


13 


48 


2 


il 


3 





3 


49 


8 


7 





3 


89 


« 


3 


4 


39 


6 


7 


18 


13 


37 


6 
1. 


7 













Ans. 13 37 5 7 ^n«. 26 4 4 4 6 

,. . . '■ . • 

\ Note; — As it takes 52 w. + 1 d. to equal One y., for every year tiutt 
is added to tiie column of years, 1 day must be taken from the amount 
of days. 

^ 28. Bequired the contents of 3 hogsheads containing respec- 
tively 58 gall. 3 qt., 67 gall. 2 qt., and 89 gall. 3 qt. 

29. Mr. Eice bought' cranberries as follows : 7 bu. 3 pk. 2 qt, 
2 bu. 1 pk. 7 qt, 5 bu. 2 pk. 6 qt. ; required the amount. 

30. Row far will Mr. Brown travel in four days, if he travels 
on the 1st day, 25 m. 2 f. 7 r. 3 yd., on the 2d, 18 m. 7 f. 38 r. 2 
yd., on the 3d, 23 m. 2 f. 4 r. 6 yd., and on the 4th, 31 m. 5 f. 12 r. ? 

31. How much land have I in 4 pastures, the 1st containing 
7 A. 2 R. 3 r. 31 yd., the 2d, U A. 3 R. 26 r., the 3d, 22 A. 1 R. 
12 r. 18 yd., and the 4th, 5 A. R. 9 r. 2 yd. ? 

^F* For Plctation Exercises, see Key. 

SM3« Subtraction. 

Subtraotion of Cknapound Nunibers is the process of find- 
ing a nprnber equal to th^ difference between 'two given com- 
pound numbers. 

III. Ex. Subtract 2 bu. 3 pk. 7 qt from 5 bo. 2 pk. 2 qt 

Operation* As we cannot take 7 qt from 2 qt., we must 

W. pk. ^t. i^eduec 1 of the 2 pk. in the minuend to quarts, 
t ^ 7 ^^ch = 8 qt ; 8 qt + 2 qt = 10 qt ;• 7 qt 

from 10 qt =z 3 qt, which we write under the 

Ans. 2bu. 2 pk. 8 qt column of quarts. Thfere is but one peck left m 
the minuend. As we cannot take 3 pk. from 1 pk., we must reduce 1 
of the 5 bu. to pk., which = 4 pk. ; 4 pk. + 1 pk. = 5 pk. j 3 pk. 
from 5 pk. = 2 pk., which we write under the column of pecks. 2 biu 
from 4 bu. = 2 bu. The answer is 2 bu. 2 pk. 3 qt Hence the 
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Rule for Subthaction op Compound NmiBERS. Write 
the subtrahend beneath the minuend^ so that numbers of ik$ same 
denomination shall be in the same column, ^Commence with the 
lowest denomination; subtrtict each number from that immediately 
above it, toriting the difference beneath If any upper number is 
less than the lower, increase it by adding to it one of the next 
higher denomination reduced to that denomincUion, and then stUh 
tract, bearing in mind, in the next operation, that the upper number 
is less by the one reduced, 

Pboof. The proof is the same as in simple subtraction. 

303* Examples. 





1. 






2. 




3. 


4e. 


s. d. 


qr. 


lb. 


oz. pwt. gr. 


lb. §. 3. 9* gr. 


From 18 


7 6 


2 


9 


6 : 


18 13 


15 7 6 9 


Subtract 5 


8 9 
18 8 


3 
3 


2 


9 


5 18 


5 .11 4 2 11 


Ans.l2 










4. 








5. 




6. 


m. f« ch. 


r. 1. 




o 


/ 


// 


od. cd. fL cu. ft* 


118 


3 17 




35 


47 


28 


50 3 12 


3 9 


3 23 




19 


54 


48 


2^ 7 15 




7. 








* 


8. 


y.* d. 


h. 


m. 


8. 




y.* w. 


d. h. m. 8. 


2 248 


7 





19 




7 37 


4 2 12 18 


1 324 


18 : 


U 


27 




5 50 


3 18 42 



9. 10. 11. 

gall. qt. pt. gi. bu. pk. qt. pt. T. cwt. qr. lb. oz. 

9212 7200 30000 

4 3 3 3 5 2 1 1_7 

12. 13. 

T. cwt qr. lb. oz. dr. cu.yd. cu.ft. cu.in. 

20 3 2 13 1860 17 
17 3 8 9 10 58 2 1720 

• Art. 195. Note. 
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14, 15. 

rd. yd, ft. in. m. f. r. yd. ft. in. 

82 1^ 26 30. 323 

2 2 2 2 7 31 4 16 

. 4^. 2 7 
^=zl 6 ■ • 

Ans. 5 11 

16. 17. 

sq.m. A. K. sq.r. sq.y. sq.ft. sq.in. sq.m. A. B. sq.r. sq.y. sqiL 

6 5 1 18 8 5 18 3 7 2 
2 68 1 27 19 4 116 18 28 8 

18. 19. 

c. 1. fath. ft. cd. cd. ft. cu. ft. ca. in. 

36 18 5 394 4 7 59 
9 97 3j^ - JL5 7 13 410 

304» III. Ex. Required the time from June 5, 1862, to 
Jan. 1, 1863» r 

y. mo. d. Jan. being the 1st m. and June the 6th, we sub- 
1863 1 1 • tract 1862 y. 6 m. 5 d. from 1863 y. 1 m. 1 d., allow- 

ing 30 days for one month and 12 months for a 

Ans. 6m.26d. year, and have for the answer 6 m, 26 d. 

NoTB. — This method is not so exact as that illustrated in ^t. 196, but 
is one in common use. 

20. Required the time from the landing of the Pilgrims, Dec 
22, 1620, to the Declaration of Independence, July 4, 1776. 

21. From the Declaration of Independence to the present 
time. 

22. Nathaniel Bowditeh was bom March 2G, 1773, and died 
March 16, 1838; what was his age? 

23. Horace Mann was born May 4, 1796, and died Aug. 2, 
1859 ; what was his age ? 

24. Lafayette was born Sept 6, 1757, and died May 19, 
1834 ; what was his age ? 

25. Required the time between the births of Tycho Brahe^ 
^ec. 4, 1546, and La Place, March 23, 1749. 
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26i Required the time between the births of Benjamiii Frank- 
lin, Jan. 17, 1706, and George Washington, Feb. 22, 1732. 

27. How old was Washington when he died, Dec. 14, 1799? 

28. How old was Lafayette when that event tok)k place ? 

For Dictation Exercises, see Key. i 



30«S«' Addition and Subtraction combined. 

1. 3qr. 91b. 8oz. + 7cwt. 91b. 2oz. + 28cwt. 2qr.z=? 

2. 91b, 9 i, 1 3, 19, 9gr. — 21b, 11 S, 45, 29, 18gr. = ? 

3. 17£. 9s. 6d. 3qr. + 2£. 12s. 8 d. 2 qr. — 7 £. 15 s. 8 d, 
3qr. = ? 

4. 28 cd. 2 cd. ft. 14 cu. ft.— 19 cd. 6 cd. ft. 2 cu. ft.— 4 cd. 

6 cd. ft. 14 cu. ft. + 18 cd. 3 cd. ft. 9 cu. ft. ? 

5. 1848 cu. yd. 9 cu. ft. 1700 cu. in.— (118 cu. yd. 7 cu. ft. 
176 cu. in. -|- 50 cu. yd. 960 cu. in.) = ? 

6. 19 lb. 5 oz. 12 pwt. 19 gr. -f 9 lb. 3 oz. 18 pwt. 2 gr. +7 
lb. 8 oz. 17 pwt. 22 gr.— (13 lb. 3 oz. 12 pwt 18 gr. — 2 lb. 12 
pwt. 16 gr.) = ? Ans. 25 lb. 3 oz. 8'pwt. 17 gr. 

7. 7 T. 5 cwt. 2 qr. 20 lb. + 2 T. 8 cwt. 3 qr. 7 lb. — (2 T, 

7 cwt. 18 lb. — 1 T. 19 cwt. 24 lb. 10 oz.) = ? . 

8. 3° 7' 18'' + 9° 12'40" + 40o 12' + 90° — 7^ 2' 8" — (19 
3/10// -|_12°3' 13")=? ... 

9. 9y. 22 w. 3 d. 10 h. — 4y. 7 w. 5 d. 3 h. + 87. 45 w. 3d. 
12 h. — 2 y. 25 w. 6 d. 2 h. = ? 

10. 8ni. 7f. 12r.4y. 1 ft.+ 4 f. 3 r. + 4 m. 5 f. 30 r. 2y. 
— 3 m. 7 f. 38r. 5 y. 1 ft. 4 in. =? 

11. 3 sq. m. 204 A. 5 sq. r. 9 sq. yd. -{- 98 A. 3 R. 2 sq. rd. 
4 sq. yd._ (140 A. 2 R. 34 sq. rd. 28 sq. yd. + 278 A. 1 R. 39 
sq. yd.)=? , -. . . . 

12. 384 cu. yd. 19 cu. ft. 1700 cu. in. — (207 cu. yd. 2 cu. ft. 
18 cu. in. — 116 cu. yd. 18 cu. ft. 394 cu. in.) + 504 cu. yd. 24 
cu. ft. 89 cu. in. = ? " 

13. Mr. Day having 49£ ready money, pays to one man a debt 
of 5£. 7 s. 8 d. ; to another, 10£. 15 s. 6 d. to the third, 18£. 12 s. 
9.d. ; how mach money, has he left? 

9 







180 
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906» Table of Latitudes and LONomnDBS.*' 



riaoeii 

Albany, 

Boston, 

Canton, 

Calcutta, 

Cape Honv 

Cape of Good Hope, 

Charleston, 

Chicago, 

Cincinnati, 

Constaintinople, 

London, 

Mexico, 

Montreal, 

New Orlj^ans, 

New Yoit, 

Paris, 

Philadelphia, 

Portland, 

Quebec, 

San Francisco, 

St. Petersburg, 

Washington, 



State. 

N. Y., 

Mass., 

China, 

India, 

S. America* 

Aiiica, 

Ill, 

Ohio, 

Turkey, 

England, 

Mexico, 

JLi* C, 

La., 

N. Y., 

France, 

Pa., 

Me., 

Cal., ^ 
Kussia, 
D. C, 



Longitude fhom 
Greenwich. 
• f It 

W. 73 44 39 

W. 71 3 30 

£. 113 14 

£. 88 19 2 

W. 67 16 8 

R 18 29 

W. 79 55 38 

W. 87 37 47 

W. 84 27 

E. 28 59 

W. 5 48 

W. 103 45 30 

W. 73 35 

W. 90 

W. 74 3 

E. 2 20 224 

W. 75 9 54 

W. 70 14 34 

W. 71. 12 18 

W. 122 20 48 

E. 30 19 

W. 77 15 



Latitude, 
• I r 

N. 42 39 50 

N. 42 21 217 

N. 23 7 

N. 22 35 6 

S. 55 58 40 

S. 32 24 3 

K. 32 46 33 

N. 42 

N. 89 5 54 

N. 41 IG 

N. 51 30 48 

N. 19 25 45 

N. 45 31 

N. 29 67 30 

N. 40 42 43 

N. 48 50 12 

N. 39 58 24 

N. 43 39 54 

N. 46 49 12 

N. 37 47 53 

N. 59 56 30 

N. 38 53 20 



14. What is the difference of latitude between Boston and 
Charleston ? Jn$. 9° 34' 54". 

15. Between Washington and London ? 

16. Between Philadelphia and Paris? 

17. Between Quebec and St. Petersburg ? 

18. Between Portland and Cape Horn ?t 

19. Between Cape Horn and Cape Good Hope ? 

20* What js the difference of longitude between Boston and 
Montreal ? 

21. Between New Orleans and New York? 

22. Between Mexico and Pans? t 

* From the American Almanac and New American Cyclopedia. 

f The difference of latitude between places on opposite sides of the 
equator is found by adding the latitudes. The difference of lon^- 
gitude between places on opposite sides of the first meridian is found by 
adding the longitudes. If their sum exceeds 180®, the difference of longi- 
tude equals 360® minus that sum. 
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23. Between Constantinople and Chicago ? 

24. Between Canton and San Francisco ? 
€P* For Dictation Exercises, see Key. 

307* Addition and Subtraction of Denominate Faac- 

TIONS. 

III. Ex., I. J cwt -j- f qr. = what ? 

These fractions, being of different denominations, must first b» re- 
duced to the same denomination. The fraction f cwt. may be changed 
to quarters, or the } qr. may be changed to parts of a cwt., and then ad- 
dition can be performed. In the first case, the answer will be in qr. ; 
in the second, in cwt. 

Another excellent method is first to reduce both fractions to integers of 
lower denominations, if necessary (Art. 198), and then add. Thus, 

qr. lb. oz. 
I cwt. = 2 16 lOf 
f qr. = 18 12 

3 10 6f, Ans. 
Ill, Ex., II. f £ — f «. = what ? 

f £ = 13*. 4d 
Operation. * 



12 6{, Ans. 

Examples. 
Perform the following examples, and give the answers, as far 
as possible, in whole numbers of lower denominations. 

1. f ch. -f -ft rd. = ? - Ans. 2rd. 23-,Zrl 

2. I y. + « d. = ?♦ 

3. aV y. + ^ d. = ? 

4. * lb. + J S = ? 

5. -/g- cu. yd. -|- ^ cu. ft. = ? 

6. § cd. — J cd. ft. = ? 

7. i lb. Troy — f oz. = ? 

8. I- bu. + J qt. = ? 

9. ^j^ gall. — ^ qt. = ? 

10. ^ m. — J rd. z= ? 

11. 2^^ sq. m. -f. If A. = ? 
17 For changes, see Key. 

• Art. 195, Note. 
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$M>8* Multiplication. 
III. Ex. 1 pt. 3 gi. X 7 = what ? : 

Operation. 7 X 3 gi. = 21 gi.i=:5 pt.-[-l gi. j we write 1 gi. under 

1*' ^o B^' "^ *^® multiplicand, and reserve the 5 pt to add ; 
with the pints in the product 7 X 1 pt = 7 pt., which 
with the 5 pt reserved = 12 pt. = 6 qt pt Am. 



6 qt pt 1 gi. g ^^ Q p^; ^ gj^ jjence the 

Rule for Multiplication op Compound Numbers. Mul- 
tiply the number of the lowest denomination In/ the multiplier, and 
divide the product thus obtained by the number it takes of that de- 
nomination to make one of the next higher ; write the remainder 
under the term multiplied, and add the quotient with the product 
of the next higher denomination ; and thus continue till all the 
terms of the multiplicand are multiplied. 

Examples. ' . ; 

1. 7 bu. 4 pk. 3 qt 1 pt X 5 = ? 

Ans, 40 bu. 2 pk. 1 qt. 1 pt 

2. 28 giil. 2 qt 1 pt 3 gi. X 17 = ? , 

Ans, 488 gal. qt. 1 pt. 3 gL 

3. 20 T. 16 cwt 4 lb. 14 oz. 16 dr. X 25 = ? 

4. 8 lb, 1 i, 6 3, 2 a 18 gr. X 37 z=: ^ 

5. 24 lb; 8'oz.-16 pwtJ 5 gr. X 78 = ? 

6. 118° 24' 52'' X 55 = ? ^ 

7. 18 y. 37 d..23 h. 14 min. 7 sec. X 12 = ?♦ 

8. 36 y. 48 w. 5 d. 7 h. 3 m. 10 s. X 21 = ?* 

9. 814 m. 21 ch. 45 1. X 83 = ? 

10. 7 £. 6 s. 3 d. 2 qr. X 73 = ? 

11. 4 m. 7 f. 35 rd. 3 yd. 2 ft. lljn. X 29 == ? 

12. 118 cd. 4 cd. ft. 1 cu. ft. X 35 =J. . _ 

13. 76 cu. yd. 12 cu. ft. 184 cu. in. X- 24 == ? 

14. 4 sq. m. 320 A. 3 R. 25 sq. rd. 25 sq. yd. 7 sq. ft;. 117 sq. 
in. X 9 = ? 

15. How much land in 9 gardens each containing 34 sq. rd. 4 sq. 
yd. 8 sq. ft. 67 sq. in. ? 

• Art. 195, Note. 
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16. How many pickles in 17 jars, each jar holding 2 galL 3 qt. 
Ipt? 

17. If a car runs 18 m. 3 f. 29 r. 2^ y. in j- of an hour, how 
far will it run in 7 h. ? 

^p* For Dictation Exercises, see Key. 

269. Division. 

III. Ex. 17 cwt. 23 lb. 7 oz. -7- 8 = what? 

Operation. J of 17 cwt. =: 2 cwt. with a remainder 

cwt. lb. oz. of 1 cwt., which reduced to lbs. and added 

8 ).17 23 7 to the 23 lb. =: 123 lb. ; | of 123 lb.z= 

I 1*3 lb. with a remain tier of 3 lb., "which re- 

^* ' duced to oz. and added to the 7 oz. = 55 

02. ; -J of 55 oz. z=. 6 J oz. Arts. 2 cwt. 15 lb. 6^ oz. Hence the ' 

Rule for Division op Compound Numbers. Divide the 
highest term of the dividend by the divisor ; write down the quO" 
tient, and reduce the remainder to its value in the next lower 
denomination ; add it to the number of that, d^enomination, divide 
as before, and thus continue till every term is divided. 

Proof. Compound Division may be proved by Compound 

Multiplication^ and Compound Multiplication by Compound 

Division. • ^ 

Examples. / 

1. 14£. 11 s. 3 d. 2 far. ~ 8*= ? Ans, 1 £. IG s. 4 d. 3f far. 

2. 56 cd. 5 cd. fr. M cu. ft. ~ o rr ? 

Anv. 11 cd. 2 cd. ft. 12 cu. ft. 691^ in. 

3. 3G° 18' SG" -T- 40 = ? 

4. ri cli. 3 rd. 22 1. ~ 18 = ? 

' 5. 113 cu. yd. 22 cu. ft. Ill en. in. -^ 42 =? 

G. IGlb. 5 oz. 3 pwt. 21 gr. ~ 13r=? 

7. 38 lb, 8 §,7 3, 2 3, G gr. -f- 15 =? 

8. 27 T. 14 cwt. 2 qr. IG lb. 12 oz. 3 dr. -^ G = ? 

9. llobu. 3pk. 2qt. 1 pt. ~ 19=? 

10. 136 gall. 3 qt. 1 pt. -^ 41 = ? 

11. 1 m. a f. 37 r. 2 yd. 2 ft. 9 in. — 12 = ? 

12. 365 A. 3 R. 19 sq. rd. 28 sq. yd. 4 sq. ft. 110 sq. in. -r 
71=? 
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13. 30 y. 35 d. 7 h. 20 min. 35 sec- -^ 29 =? 

14. How £u* must a bird flj in one minute to fiy 55 mile^ in aa 
hour? 

15. If 37 bu. 4 pk. of rye be divided between 7 men, what 
will each man receive ? 

16. If 65 A. 2 R. 18 sq. rd. 10 sq. yd. IJ sq. ft. be divided 
into 55 house-lots, what is the size of each ? 

17. How long will it take to travel 1 mile, at the rate of 75 
miles in 10 h. 18 min. 12 s.? 

18. Among how many men may 624 galL 3 qt be divided, 
that each man may receive 12 gall. 3 qt ? 

Note. — Reduce each of the above to quarts before dividing. 

19. How many bins, each containing 5 bu. 3 pk., will be re- 
quired to hold 885 bu. 2 pk. of potatoes ? 

20. If a man walks 3 m. 6 fur. 26 rd. in one hour, how long 
will it take him to walk 23 m. 7 fur. 9 rd. ? 

^p* For Dictation Exercises, see Key, 

310« Longitude and Time. 

As the t^rth turns upon its axis once in 24 hours, it follows 
that 2^ of 360°, or 15*^ of longitude, must pass under the sun in 1 
hour, and ^ of 15°, or 15', must pass under the sun in 1 min. of 
time, and ^V ^^ 1^'» ^^ ^^/' must pass under the sun in 1 sec of 
time ; or, in a 

Tabular Form. 

15° of longitude make a difference of 1 hour in time. 
15' " " " 1 minute in time. 

15" " " " 1 second in time. 

Hence, to find the difference qf longitude between any two 

places : Multiply the difference of time between the two places, ex-- 

pressed in hours, minutes and seconds, hy 15. The product will 

express the number of degrees, minutes and seconds required. 

Note. — As the earth turns from west to east, sunrise occurs earlier in 
places east and later in places west of any given point. HoKe the time 
is later in all places east, and earlier in all places west, of any giyen pomt 
than it is at that point. ^ 
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Examples. 

: KoTK.^ — For table of latitude and longitude of places, see Axt. 206, 
page 130. 

, 1. The time in Pittsburg is do m. 54 s. earlier than in Boston; 
what is the difference of longitude between the two places ? 

2. What 13 the longitude of Pittsburg? Ans. 80° 2' W. 

d« The time at St* Paul's is 1 h. 16 m. 19| s* earlier than in 
New York ; what is the longitude at St. Paul's ? 

4. The time in (Copenhagen is 50 m. 19f s. later than in 
Greenwich ; what is its longitude ? 

5. The time in Naples is 5 h. 41 m. 14} s. later, than in Boston ; 
what is its longitude? . Jns. 14° 15' 3" E. 

31 !• From Art. 210 we also derive the following 
Rule. To find the difference of time between any two places : 
IXvide the difference in longitude, expressed in degrees, minutes 
and seconds f hy \b, Hie quotient will he the number of hourSy 
minutes and seconds required, 

1. What is the difference of time between Albany and Boston ? 

Ans. 10 m. 44f s« 

2. Between Paris and St. Petersburg? 
^ B. Between Montre^ and Mexico ? 

4. Between Cape Horn and Cape Good -Hope ? 

Ans. 5 h. 43 m. 0^-^ s, 

5. Between Charleston, S. C, and Cakutta ? 

6. Between Canton and San Francisco ? 

7. When it is 8 o'clock P. M. in Washington, what is the 
time in London ? . Ans. 1 o'clock, 7 m. 37| s. A. M. of the 
next day. 

8. At 2 A. M., Jan. 1, 1864, at Paris, what was the time in 
New Orleans? 

913* Questions for Review. 

I^ When aiCe denominate numbers simple? when copipound ? 
Give examples of. each. May abst^t numbers be compound ? 
What is Reduction as applied to compound numbers ? What ia 
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BEDUCTION DESCENDING ? REDUCnON ASCENDING ? Bole 

redaction descending. Write, perform, and explain an example, 
illustrating it. Bole for reduction ascending. Ulustrate it. How 
can jou prove examples in reduction descending? in redaction 
ascending? 

2. What are the denominations in Unitsd States Monet? 
the coins ? How are the gold coins hardened? the silver? Give 
the table of U. 8. or Federal Monej. From what are the names 
of the denominations derived ? Which place from the decimal 
point do the mills occupy ? How will you write forty-five thou- 
sand three hundred twenty-five mills? How many dollars in 
the above number of mills ? how many cents ? 

Give the table of English Monet. Name the denomina- 
tions. What is a guinea? a crown? a sovereign? value of a 
pound English money in Federal money ? 

3. Name the tables of Weight. Bepeat the table of Troy 
Weight ; of Apothecaries' Weight ; of Avoirdupois Weight Which 
is in most common use ? By which would you buy and sell coal ? 
iron? silver? salt? quinine? fish? emeralds? flour? gold? 
opium ? What is a long ton? Which is the most, a lb. Avoirdu- 
pois or a lb. Troy or Apothecaries' Weight ? an oz. Avoirdupois, 
or an oz. Troy or Apothecaries' Weight ? 1 lb. Avoirdupois = 
how many grs. Troy or Apothecaries' Weight ? 

4. Name the table of Extension in Length. Repeat the 
table of Long Measure. Draw a line that you think to be 1 inch 
long. Divide it into lines. Mark off one foot on your slate or paper. 
Measure the distance from your home to the school-house. . What 
is a land league ? How many English miles rz 1° on the earth's 
surface? how many geographical? How is cloth usually meas- 
ured ? . Give the denominations of Surveyors' Measure. Repeat 
the table. Denominations of Mariners' Measure ; — the table ? 
Which is longer, a land or sea league ? 

5. What are the denominations of Square Measure ? Repeat 
the table. Draw a square 1 inch each way ; — ^ inch each way. 
What part of the first square is the second ? Difference between 
5 square inches and 5 inches square? Define a rectangle ; a 
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square. Show why you multiply the length of a rectangle liy 
the breadth to obtain the surface. Can you multiply feet by 
yards ? When the length of one side of a rectangle is given in 
fdetj and the other in rods, how do you find the surface ? When 
the square contents and one dimension are given, how do you 
find the other ? Find the arisa of the top of your desk. 

6. Give the denominations of Cubic Measure ; — ^the table. 
Give the table for Wood Measure. Define a parallelopipled. How 
do you find its contents ? Illustrate. When the solid contents 
and two dimensions are given, how do you find the third ? How 
many faces has a cube? How many edges? How many cubic 
feet of air would your school-room contain if there were nothing 
else in it ? Suppose the average number of pupils who attend 
your school were shut up in the school-room without any means of 
ventilation'^ how long before they would all dicy if each person 
should render 20 cubic feet of air per hour unfit to sustain life ? 
i 7. Repeat the denominations of Liquid Measure; — the ta- 
ble. What, is the conamon size of barrels and hogsheads ? 

8. Repeat the denominations of Dry Measure;-^ — the table. 
Which is the larger, 1 quart Liquid or 1 quart Dry Measure ? 
1 bushel Dry Measure,^ how many gallons Liquid Measure ? 

9. Where is Circular Measure used? Define circle; circum- 
ference ; arc ; radius ; diameter ; degree ; minute ; second ; semi- 
cjrcumference ; quadrant ; sextant ; sign. Give the table. 

d 

Define an angle; the vertex. Read the annexed angle, e<^. 

How is an angle measured ? Does the size of an angle depend 
at all upon the length of its sides ? What is a right angle ? How 
are its sides in regard to each other ? What is an obtuse angle ? 
an acute angle ? How many right angles can you have at the 
centre of a circle ? Draw a right angle ; an obtuse angle ; an 
acute angle; a circle ; a semi-circle; an arc; a radius ; a diam- 
eter ; a sextant ; a quadrant. . - 

10. What is an astronomical day ? a solar day ? Which is the 
longer ? How is the solar day divided ? Give the denomina- 
tions of time. Repeat the Table.* Give the reason for leap 
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year; the role. Wbat are ^e seasons of the jear, and horn 
divided? Give the number of dajs in eadi calendar month. 
Bqpeat the helping lines. Bepeat the table of numbers under 
theheadof MisceUaiieoas; of Paper; of BodLS. What measuretf 
are sometimes used for animals ? 

11. How do joa reduce a fraetUm of <me denominatioa to 
whole nnmb^n of lower denominaticHas? How do jou reduce 
whole numbers ci lower denominations to the fraction of a hi^er ? 

12. What is Compqund AdditioK; Subtraction; Multi- 
plication ; Division ? How do these operations differ firan 
similar operations upon simple numbers ? Give an example in 
each, and repeat the rule. How can jou prove these operations ? 

IB. How do you find the difference of ladtude between two 
places upon the same side of the equator ? upon different sides ? 
Give, in your own words, a rule for finding the difference of 
longitude between any two places. . Suppose two places are in 
different longitudes, and in your operation the number of degrees 
between them is found to exceed 180*^, what will you do ? 
• 14. How do you add or suhtraet denominaie fractions f 

15. When the difference of time between any two places i» 
given, how do you find the difference of longitude f When the 
difference of longitude is given, how do you find the difference 
of time f For places east of any ^v^ point, must the difference 
of time be added or subtracted to give the true time? For places 
west, what must be done ? 

313* Misc£LLANi^ou$ Examplbs. 

1. If coal is worth $9^ a ton, what is the expense of a coal 
fire for a week, allowing it consumes 2d lbs. a day, coal being 
sold by the long ton? 

2. What will be the cost of freighting 50 bbls. of fiour, at $.382 
perbbL? ' : 

3. A quantity of gold weighed 4 lb. 10 oz. 8 pwt before re- 
fining, and 3 lb. 11 oz. 2 pwt 9 gr. afterwards. What was lost 
in the process ? 

4. If £69 12s. be paid for -C cwt. of tobtecp, what is the price 
r pound ? 
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5. jin apothecary mixed 3 lb, 10 S^ 2 5, 2 9, 14 gn 

lib, 4 5, 15,2 9, 17 gr. 

2 lb, 7 S, 6 3, 1 9, 13 gr. 
and divided the mixture into 100 equal parts. What was the 
-weight of each part ? . 

6. What is the duty on 6 lb. 4 oz. of essence of lemon, at $.^ 
^er pound? 

7. What is the cost of 137 gall. 2 qts. oi molasses at 12^ cts, 
^r qpoart ? 

. S: If a bird fly 1* in 1 h* 8 m. 15 s,, in what time will it fly 
found, the world at the same rate ? 

9. JIow many times will a wheel 3 fL 4 in. in circumference 
tarn inxsxpssing abridge that is 40 rd. 1 yd. 2 ft. long? 

10. What will be the cost of 125 pieces of delaine, averaging 
83 yards in length and' 22' inches in width, at 25 cts. per yard in 
Jeogth,.aiid 2 ctsl per. sq. yard for duties ? Ans, $1081.66§. 

11. How many bushels will a tin contain, which is 10 ft. longi 
S ft. wid6,.and 5il. deep? . * . 

12. At $6.00 a cord, what cost a pile of wood 33 ft. long, 8 ft* 
JjO in. high,. and 4 ft. wide? ' 

. 13. Divide an ard of 15** 12' d'* by 7^. 

14. Beduice |: .of va. greats gross. t<^ integers of lower denominai 
iioQS. . .'.. V..- 

15. What will be the cost of fencing a lot of land 20 rods by 
560 rods,^^at 12^ cts.' per foot 5^ . 

16. A burner, divided x)9e half of his estate; of 350 A. 3 B. 
20 rd. equally between his two daughters, and the balance, after 
setting off 17|- A., .equally c between, his two sons. What was 
the share of each son and daughter ? 

17. How ' many cords of wood in 25 loads, each measuring 
1 ed. 1 ed. ft. 12 «a. ft. ? : 

18. What would be. the cost of the .above at $4.50 per cord? ' 

19. How many yards of carpeting IJ yd. wide will cover a 
floor 18 ft;, sq..? :: ' . 

20. If a cotton mill caa make 1200. yds. of cloth per houi, how 
many yards could bemMe by warking 10 hours a day from July 

7th to January 4th, allowing for 26 Sabbaths ? 
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21. Change 15 lb. 8 oz. Ay. to pounds and ounces Troy. . 

22. How many cakes of ice l^fL sq. by 1 fl. thick may be 
contained in a building measuring in the inside 105 fl. long, 60 fl. 
wide, 31 ft. 3 in. high ? 

23. How many bricks 8 in. by 4 in. will cover a court 75 flL 
by 50 ft.? 

24. How many sq. ft. does the surface of a box contain, which 
is 3 ft. long, 2 ft, wide, and 6 ft. deep ? 

25. What is the price of 250 tons of lead at $0.11 per pound? 

26. I have imported 1 T. 5 cwt 1 qr. 15 lbs. of black lead, 
which cost me at New York $200.00 a ton, and on which I have 
also paid $10.00 a ton for duties; for what must I sell, it per 
pound to gain $150.00 on the lot, if I buy and import by the long 
ton ? Ans. $ .14iJf f |. 

27. At $6.50 for two dozen pints of olive oil, what cost l^qt. ? 

28. What is the difference between 37 f. 8 rd. yd. 1 ft. 3 in., 
and 37 f. 7 rd. 5 yd. 2 ft. 9 in.? 

29. I have sold 7J tons of chalk for $75.30. What do I re- 
ceive per pound ? 

30. A regiment of troops that enlisted for 9 months was not 
discharged tiU July 20 tb, 1863, which was 1 mo. 26 d. after the 
term of service had expired. . When did they enlist ? 

31. Divide 60 miles by 7, carrying out the quotient to the low* 
est denomination. ' 

32. From a pile of wood 48 ft. long, 4 ft. high, and 4 ft. wide, 
was sold at one 4ime 3 cd. 5 cd. ft. ; at another 2 cd. 32 cu. ft. ; 
what is the remainder worth at $4 per cord? 

33. What is the value of 7 cd. 7 cd. ft. and 5 cd. 112 cu. ft;, of 
wood, at $7 per cord ? 

34. If a man save 1 hour 50 minutes a day by habits of order, 
1 hour 30 minutes by promptness in business, and half an hour 
by early rising, how much time is saved m 25 years of 865^ 
days each? 

35. A floor 30 ft. by 12 ft. is to be covered with carpeting J 
of a yard wide. Required the number of yards. 

36. Bought 7i tons of coal for $7^.30 ; what was the oost per 
cwLF 



MISCELLANEOUS EXAMPLES. 141 

37. A single block of quartz in Australia is said to have yielded 
$32,000 worth of gold. At $16 an oz. Troy, what was the weight 
of the metal in Avoirdupois ? 

38. Bought 5 oz. 7 pwt 12 gr. of gold-foil at $30 per ounce ; 
3 oz. 15 pwt. of gold-plate at $18.75 per ounce; what was the 
amount of my bill ? 

39. How many cubic feet in the hold of a vessel which con- 
tains 2000 bushels of grain ? 

.40. Southampton is in longitude 1° 30' W. New York is 
about 74° W. "Would a passenger on arriving at New York from 
Southampton find his watch loo fast or too slow, and by how 
much, if right for Southampton time ? 

41. Two vessels are 100° apart, and sailing toward each other ; 
one sails 2° 50' 2" m a day, and the other 8M0' 45" in the same 
time. How far apart will they be at the end of 10 days ? 

42. A steam frigiite, sailing at the rate of 15J*miles an hour, 
gives chase to a pirate vessel, 5f miles ahead, sailing at the rate 
of 14^ miles an hour; in what time will the frigate overtake the 
pirate ? . ' Ans. 4^ h, 

43. How many feet of Jumber in a piece of square timber 10 
inches wide, 6 inches thick, and 9 feetlong ? Ans, 45 ft, 

-Note. — Lumber is considered 1 inch in thickness. 

44. In 50,000 feet of Jumber how many cords, cord feet, and 
cubic feet ? Ans, 32 cd. 4 cd.ft. 6§ cu. ft. 

45. How many cords i^nd cord feet of wood can be put into a 
fihed 8 ft. by 18 ft. 7 in., and 10 ft. 5 in. high ? 

46. How many cords^ and what will be the cost at $4.56 per 
cord, of wood in a pile 40^ ft» long, 6 ft. high, and 8 ft. wide? 

47. A man purchased 75 cords of wood for $360 ; he sold the 
following lots, 10 cd. 64 cu. ft., 15 cd. 80 cu. ft., and llf cd., all 
at $5 per cord ; what did he gain on what he sold ? 

48. What would be . the cost of sawing the remainder of the 
75 cords, if it is worth 25' cents to saw 2 cd.,ft. ? 

49. How many barrels of 31 gallons each'.*will be contained in 
a water tank 3 ft. square and 4 ft. 3 in. deep ? 
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50. What was the cost per pound for lead^ 5 lbs. to the sq. ft^ 
to hne the abore tank, if the whole cost $d8f ? 

51. What part of 1 m. 5 f. is 2 m. 7 f. ? 

52. What is the area of a lot of land 25 dbains long and 17 
rods wide ? 

53. How manj cubic inches in 2 bu. 1^ pk. 2^ qt. diy meas^ 
ure, and 5 gall, liquid measure ? 

54. What is the bill for ^ dozen silver spoons, each weiglong 
2 oz. 9 pwt 12 gr. at $1.50 per ounce^ and 2 T. 3 cwt. 2 qr. of 
iron at $3 per cwt ? 

55. When it is noon at London, what is the time in Lawrence 
Mass., 71^ 20' W. ? 

56. What will it cost to paper n room 16 fl. 6 in. by 14 fl., and 
7 ft high, with paper f yds. wide, 8 yds< in a roll, $.75 a roll, bor* 
dericg at the top of the wall being 3 cents a yard, and overlaps 
|>ing the paper by the width of the border, no allowance being 
made for windows and doors ? Ans. $7.72|* 

57. How many rolls of paper, 20 inches wide and 8 yards long, 
will paper the walls of a room 18 ft. by 16 ft. and 10 ft. high, in 
which are two doors, each 6 ft. by 2^ ft., and 4 windows, each 
6ft;.by2ift.? 

58. How many cubic yards of earth must be removed to dig a 

^itch 3 ft. wide and 2 j- ft. deep outside of a lot of land 40 rods by 

88 rods, 10^ ft. Jns. 724 J^ yds. 

Note. — In order that the ditch may entirely Burroimd the land, twice 
it» M'idth, or 6 ft., must be added to either the length or width of the 
land. Adding it to the width, we have for the entire length of the ditch 
2 X 40 rd. + 2 X 39 rd^=:168 rd. The pupil will see this more clearly by 
making a drawing of the land and ditch. 

59. How many bricks in the walls of a building 29 ft. long bj 
24 ft. wide and 30 ft. high, the walls being 2 ft. thick, and t{ie 
bricks 8 in« by 4 in. by 2 in. ? Jns. 158,760 briek& 

, 60. How much carpeting } yd. wide will cover a block 3 ft^ 
long, 8 laches wide, and 6 inches high ? 

61« Add f of the month of Febmaiy, 1860| to f of fh^ days 
ficom February 25, 1861, to Hay 6, 1861. 
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62.^ Whicli will cost more, and how much morCi^ 15 times 2 
cwt. 24 lbs. of lead at 2£ 4d. a cwt., or 14 lbs. 13^ oz. silver it 
58. M. per ounce ? 

63. Suppose a boat to be moved forward through a strait 1 
mile in length, by steam 100 fl. a minute, bj sail 25 fL a minute^ 
and by the current 80 ft. a minute ; how long will it be in going 
the length of the strait ? 

64. How long, if it were moving in the opposite direction, pro« 
pelled only by steam ? 

65. What is the difference between J of $10.50 and J of j^ of 
7£6s. lOd.? (Ans.in$.) 

' 66. The Fitchburg railroad, 67 m. 6 f. 24 rd. 5^^ J^- Icmgf 
was built for $3540000; what was the cost per mile? 

> 67. How many paving-stones 6 in. by S in. will be required to 
pave a street 27 rods long by 50 ft« wide ? 

6d« A druggist bought 8 lbs. Dover's powder.at $2 per lb. Av^, 
and sold it in separate powders, 7 gra. to a. powder^ at the rate of 
4. for 6 cts. ; what did he gain ? Atis. $104. 

69. An apothecary mixed 5 §,1 5, 2 9 of aloes, for which he 
paid $1 a pound, with 7. §, 6 5, 1 B, 12 gr. of rhubarb, for which 
he paid $4 a pound, and -made of the mixture into pills, which he 
BoLfL in boxes, 75 grains in each box, for 25 cents a box ; what 
does he gain? Ans. $17.8022^* 

70. In how many days will a locomotive, which makes two 
trips from Boston to Providence daily (the distance from B. to 
P. being 61 m. 6 f. 16 r.), run 5592 m. 1 f. 4 r. ? 

71. How many cords of wood can be put into a building meas- 
uring on the outside 40 ft. by 31 ft. and 15 ft« high, the walla 
being 6 in. thick ? 

72. What will be the cost, at 18^ cents per cubic yard, for re- 
moving the earth to build a cellar 12 feet deep whose measure- 
ment inside of the waU, which is 3 ft. 4 in. thick^ is 27 ft. lon^y 
15 ft. wide ? 

73. What is the average width of a board whose edges are 
straight, the width being 1 ft 7 in. at one «nd, and 1 ft. 9 in. at 
the other ? 
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74. What is the length of a board 1 ft. 8 in. wide, which con- 
tains 38i sq. ft. ? • 

75. Estimate the cost of feeding a pair of oxen through the 
winter of 1863 and 1864, if 1 ox weighed 1772 lbs. and the other 
1431 lbs., and hay was $13.75 per ton, and the oxen were al- 
lowed -^ of their weight in hay each day. • 

76. What is the length of a stick of timber which is 17 inches 
square, and contains 154 ft. 120 in. cu. measure? . 

77. If a druggist sells 1 gross 2 doz. papers of bitters a day, 
how many will he sell from the 19th of Dec, 1859, to 15th Mar., 
1860, deducting 12 Sundays? 

78. A man sold a sheep for 1^£9 a calf for |£, and a fowl 
for ^s. fd. ; what did he receive for them all? 

79. What is my tax on silver, consisting of a lot of spoons 
weighing 3 lbs. 10 oz. 9 dr. Avoirdupois ; 1 doz. forks weighing 
2 lbs. 8 oz. 5 dr., basket and other articles of plate weighing 
2 lbs. 5 oz. 2 dr., at 3 cts. per oz. Troy, 40 oz. Troy being exempt ? 

Ans. $2.51 J. 

80. What will be the cost of bricks, at $7 per M., to construct 
the walls of a building 100 ft. by 40 ft., 36 ft. high, the walls 
being 15 in. thick, in which are two doors each 7 ft. by 3 ft. and 
24 windows 3 ft. 3 in. by 6 ft. 6 in., the bricks being of the 
usual size, and no allowance made for mortar ? 

81. What will the bricks cost to construct the walls and hot* 
torn of a cistern whose inside dimensions are 8 ft. by 8 ft. and 
6 ft. deep, the walls and bottom to be 1 ft. thick ? 

82. When snow is uniformly 6 inches deep, how many cubic 
feet are there on one acre of land ? 

83. What must be the depth of a ditch around a garden out- 
side, 5 rods by 2 rods, the ditch 1 ft. wide, that the earth taken 
from the ditch may raise the surface 2 inches ? Ans. 1 ft. 114^7 in. 

8'4. How many square feet in a walk around a garden inside 
and next to the fence, the garden being 27J rods long, 20^ rods 
wide, the walk being 4 feet wide ? Ans, 6239 ft. 

85. When it is 7 o'clock P. M. at Boston, what is the time at 
>t. Petersburg ? 
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' 86. Suppose a vessel to go up stream by the power of steam 
iBt the rate of 16 miles an hour, by sail at the rate of 4 mile% 
and to be set back by the cuirent at the rate of 2 miles an hour ; 
in what time will another, which is propelled forward at the ratd 
of 25 miles an hour and is set back the same as the former, over- 
take her, if she starts 3 hours later? 



DUODECIMALS. 

314. Duodeoimal Fractions, or DnodooimalSy are frac- 
tions whose denominators are 12 or^me integral power of 12, 
They may also be considered as a kind of compound numbers, 
the values of whose denominations vary by a uniform scale of 12; 

Duodecimals are sometimes used in computing lengths, sur- 
faces, and solids ; hut all examples in menstircUion can be per- 
formed by the use of common or decimal fractions. 

315« The denominations are feet, primes ('), seconds ('% 
thirds ('"), fourths ("*')» fifties C), &c. The foot is considered 
the unit; primes are 12ths of feet; seconds 12ths of primes or 
l44ths of feet; thirds 12ths of seconds, 144ths of primes, or 
1728ths of feet, &c. Hence, in length, inches are represented 
by primes, in surface by seconds, and in solids by thirds. 

The marka which indicate the degree of the denominations 
are called Indices, 

»!©• Table. 



I foot = 12'. 
r=12". 



Units X primes 
Primes (^! 
Primes (^1 
Primes (^i 
Seconds 



etc. etc. 



\ 
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317« Duodecimals may he cutcted, subtracted, muUiplied, and 
divided like compound numbers, it being borne in mind that a unit 
of any denomination is 12 times one of the next lower denominor 
Hon, and ^ of one of the next higher. 

Illustbative Examples, 
addition. . subtraction. 

2 3' 8'' 4!" 18 2' 4J' 8'" 

j 5 3' 9" 2'" 3 11' 8" A!" . 

7 10' 2" 10'" 



Ans. 14 ft. 2' 7" 11 



/// 



Ans. 15 ft. 5' 8" 4'" 



MULTIPLICATION. 
DIVISION. 25 3' 2" 

8)365 10' 8" 4'" 8"" 7 

Ans. 45 ft, 8' 10" 0'" 7"" Ans. 176 ft. 10' 2" 

Examples. 

1. What is the sum of the contents of 3 blocks of granite con- 
taining severaUy 92 ft- 11' 7" 6'", 484 ft. 1' 9", 472 ft. ^'^ 

Ans. 1049 ft. 7' 4" 6'". 

2. If from a board measuring 31 ft;. 7', there be cut 19 ft. 11' 
4" ^"', what wiU remain ? Ans. 11 ft. 7' 7" 2f '". 

3. Required the contents of 5 blocks of marble, each contain- 
ing 4 ft. 3' 9". Ans. 21ft. 6' 9". 

4. There being 679 ft. 7' 6" of glass in 29 windows of equal 
size, how much glass does one window contain ? 

Ans. 23 ft;. 5' 2}f '. 

5. There are 3049 ft. 3' 0" 8'" of glazing in my dwelling- 
house and two equal green-houses. My dwelling-house contains 
679 ft. 7' 6" 9"'. What is the quantity of glass in each green- 
house ? Ans. 1184 ft. 9' 8" 11'" 6"'\ 

318* It only remains to multiply and divide duodecimals by 
duodecimals. These operations can be easily performed, if we 
observe that the index of the product of any two terms equals the 
sum of the indices of the terms themselves, and the index of the 
quotient of one term divided by another, equals the difference of 





12ft. 3' 

10ft. e' 


6 
122 


V 6" 
6' 
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l&d ifuUces of the dividend and divuar. Thus, 2' X ^* = ^"' i 
12"" -~ ^"' = 4'* 

319. Multiplication. 

III. Ex. What is the area of a floor measuring 12 & 3' in 
length and 10 ft. 6' in breadth? 

Operation. 6' X . 3' = 18" = 1' + 6". We write the 6" and 

reserve the 1' to add with the primes. 6' X 12 = 
72', which, with the V reserved = 73' = 6 ft. + 1', 
which we write in their proper places. 10 X 3' = 
30' = 2 ft. + 6'. We write the 6' and reserve the 
2 ft. to add with the feet. 10 X 12 ft. = 120 ft. ; 120 

128ft. r 6" Ans. ^ + 2 ft. = 122 ft. Adding the partial products 

we obtain for the answer 128 ft. 7' 6". Hence the 

EuLE FOR Multiplication of Duodecimals. Beginning 
with the lowest denomination^ miiUiply all the terms of the mtdti" 
plicand by each term of the multiplier separately ; divide each 
product hy 12 (except when the product is feet) ; write the re- 
mainder, and reserve the quotient to add to the product of the 
ierm of the next higher denomination. Give to every term thus 
obtained an index equal to the sum of the indices of its two fac^ 
tors. The sum of^he partial products will be the entire product. 

Examples. 

1. Multiply 7 ft. 4' by ,5 ft. 2'. Ans. 37 ft. 10' 8". 

2. Multiply 4 ft. 8' 5' by 3 ft. 4'. Ans, 15 fL 8' 0" 8'". 

3. How many feet of boards will be required to construct 50 
boxes 2 ft. 3' long, 2 ft. 3' wide, 1 ft. 11' high, making no allowance 
for thickness of boards ? Ans, 1368 ft. 9'. 

4. Which will contain more, and how much more, a box 3 ft. 
9' by 1 ftj. 6' by 2 ft. 3', or a box 2 ft. 6' each way? 

Ans. The latter by 2 ft. 11' 7" 6"'. 

5. What will be the cost of polishing a piece of marble on one 
Bide and all the edges at $.33^ per square foot, the marble being 
3 ft. 7' by 1ft. 9' and r thick? • ^«*. $2.38^. 

6. How many cubic feet of masonry in a wall 16 rods long, 
8 ffc y higfi, and 2 ft. 2' thick ? * ' Jns. 5W5 ft^ 
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t V.' W&at isih^ tout of kyibg two floor»,e^ch ife ft. 8' by 12 ft. 
6', at 18 cts. per sq. yd. ? A71S. $8.38 J. 

8. Find the price^ at $24 per thousand ft«) of 3 boards measur- 
;ng.a» foUows: 17 ft. 11' by 1 ft. 2', 19 ft. 4' by 1 ft. 11', 22 ft. 8' 
%y ift. 9'. Ans. $2,343. 

9. How many feet, board measure, in 6 planks 2 in. thick, each 
?5 ft. 9' long, 6' wid6? (See Art. 213, Ex. 43, note.) 

Arts. 154^ ft. 
SdO, t)iviSTON OP Duodecimals. 

III. Ex. A plat of ground contains 65 ft. 0' 7'' ; its tvidth is 
6 ft, 4' J what is its length ? 

Operation. 6 ft. in 65 ft. = 10, 10 X 

6 ft. 4' ) 65 ft. 0' 7" (10 ft. 3' W.Ana. 6 ft. 4' = 63 ft. 4', whidi, 

63 4' subtracted from the dividend, 

1 8 7" = 20^ 7" gives a remainder of 1 ft. 8' 

1 9' 0" ■ 7" = 20' 7" J 6 ft. in 20"z=:8' 

V 7"=3;19" 3' X 6 ft. 4' == 19' 0", which 

19'^ ^" subtracted from 20' 7" leaves 

r 7"; V 7" = 19" J 6 ft. in 19" 

=13"; 3" X 6 ft. 4' =: 19". Hence the 

EuLE FOR Division of Duodecimals. Divide the highest 
term in the dividend btf the highest term in the Shisor ; the quotient 
will he thejirst term in the answer, Midtiply the entire divisor hy 
that term, and subtract the product from the dividend. Divide as 
tefore^ and thus proceed till all the terms of the dividend are di' 
videdk Skotdd (here be a remainder, it may be reduced to lower 
denominati07is and divided, or annexed to the quotient in a frac" 
Udnud form, having for its denominator the divisor expressed in 

Examples* 

1. Divide 54 ft. 7' 4" 6'" by 4 ft. 1'. Ans. 13 ft. 4' 6'^ 

2. What IS the width of a tablcj 4 feet 3' long, which contains 
14 ft. 2'? ^rts. 3 ft. 4'. 

8* How saany feet of joist, 4 inches wide and 3 inches thick, 
blowing nothing for waste by sawing, can be made from a piece 
Of timbet 44 ft» 5' long, 1 ft. 3' wide, and 1 ft. 4' thick ? 

Ark 88^ ft. -f'l 
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4 How many blocks of stone containing 1 ft 11' 5" 6'" can 
be sawed from a block containing 11 ft. 8' 9'^? Ans. 6 blocks, 

5. What is the thickness of a block of granite, one of whose 
eurfaees contains 7$ fit. 10' 8'', and whose solid contents aire 107 
ft & 1" 4:'" ? Jm. 1 ft 5<. 

!331, General Review, No. 4. 

1. Reduce 7 £ 3 s. 6 d. to farthings. 

2. Reduce 4876 gr. to lb., etc., Troy. 

3. 4 lb, 9 S, 7 3, 2 9, 8 gr. + 3 lb, 6 g, 2 3, 2 9, 8 gr. = ? 

4. 3 T. 1 cwt. 2 qr. 1 lb. — 1 T. 2 cwt. 3 qr, 7 lb, 8 dr. = ? 

5. 1 m. — 6 f. 16 r. 3 yd. 1 ft. 8 in. = ? 

6. Multiply 2 m. 30 ch. 12 1. by 8. 

7. Multiply 5 y. 212 d. 10 h. 15 m. by 20. (865J daya tP the 
year.) 

^ 8. Divide 4 A. 3 R. 24 r. by 9. 

9. In ^ c. 1. how many feet ? 

10. What part of 1 A. is 3 R. 13 r. 5^ ft. ? 

11. Reduce f cu. yds. to feet and inches. 

12. Reduce 8' 53^'' to the fraction of a degree. 

13. What cost 12 bu. 2 pks. of plums at $.06 a pint? 

14. What cost 2 qts. 1^ pts. oil at $1.12 per gallon? 

15. Required the number of square feet in a garden 4 rds 
long and 1 rd. 15 ft. wide. 

16. How many cu. ft. of space in a cellar measuring on thf 
inside of the wall 5 yd. 1 ft. in length, 4 yds. in width, and 10 ft^ 
in depth ? 

17. What is^the difference of time in two places whose longi 
tudes differ 7° 8' 4''? 

18. When the difference of time is 3 h. 4 m. 6 s., what is th» 
difference of longitude between two places ? 

19. How many days from Jan. 5, 1864, to March 3, 18f5 f 
QP* For changes, see Key. 
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DECIMAL FRACTIONS. 



339. As by the Decimal System of representing numbers 
(Art 23), each lower denomination la one tenth of the next higher, 
one ten being one t«nth of one hundred, one unit one tenth of one 
ten, so one unit may be divided into ten equal parts, or tenths, 
one tenth into ten equal parts, or hundredths, etc. Thus we have 
fi^ctional numbers descending from the unit by a gcale of tens, 
Bepresented as common fractions, the denominators of these 
numbers are 10, 100 (10^), 1000 (10^), etc Hence, 

333. A DeoimaL Fraction is a fraction whose denominator 
is some integral power of ten. 

334* Decimal Fractions are generally writt«n like whole 
numbers ; they are distinguished from whole numbers by having 
the decimal point placed at their left. 

33S. Decimal Fractions are read like whole numbers, the 
denomination being always gisen ; this is determined by the plactr 
of the right hand figure in reference to the decimal point j thus, 
^ is read 5 tenths. 
.05 " " 5 hundredths. 
.748 " " 748 thousandths. 
.0748 " " 748 ten-thousandths. 
7.48 . " " 7 and 48 hundredths. 
336. NuMEBATioN Table. 

I II 

i I ■= • ^ 1 i I i ^ I 

4376542.830471592876 
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Exercises upon the Table. 

1. Which place at the right of the decimal point is occupied by 
tenths ? by thousandths ? by millionths ? by billionths ? by trillionths ? 
by hundredths? by ten-thousandths? by hundred-thousandths? by 
ten-millionths ? by hundred-millionths ? by hundredTbillionths ? 

2. What denomination occupies the second place at the right of the 
point? the third? the tourth? the fifth? the sixth? the first? the 
seventh ? the ninth ? the eighth ? the eleventh ? the twelfth ? the fif- 
teenth? 

337, To read decimal fractions, observe the following 

BuLE. Jiead the decimal fraction as if it were a whoU num- 
heVf giving it the denomination of the right hand figure^ 

Exercises. 
Read or write in words the following : -— 



1. .9. 

2. .469. 

3. .0599. 

4. .05099. 

Read the following, first as mixed numbers, then as improper 
fractions : — 



5. .095009. 

6. .37^. 

7. .0345706. 

8. .00080007. 



9. 27.5. 

10. 2.75. 

11. 885.47533. 

12. 7000.0005. 



13. .7005. 

14. 175.87f 

15. 250.00554. 

16. 2505.00 J. 



Note. — The word units may be placed after the 7000 in Ex. 12, in 
reading it as a mixed number, to distinguish it from the 7 thousand ten- 
thousandths in Ex. 13. Bead thus in all similar cases of ambiguity. 

Give the local value represented by each figure in the above 
examples, beginning at the left. 

Ans. (Ex. 1)9 tenths ; (Ex. 2) 4 tenths, 6 hundredths, 9 thou- 
sandths ; etc, 

338. To write Decimal Fractions, observe the following 

Rule. Write the figures as in whole numbers, putting the 
decinud point so that the right hand figure shall he in the place of 
the denomination named in the decimal fraction, supplying vacant 
places, if there he any, with zeros. 
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ExEBCISEa. 

Write the toUoynng in figures : — 

1. Sixtj-foar hundredths. 

2. Nine hundred forty-two thousandths. 

3. Nine hundred forty-two ten-thousandths, 

4. Eight thousand three hundred twenty-five ienrthousandtls;,, 

5. Seventy-five hundredrthousandths* 

G. Seven thousand five hundred-thousandths, 

7. Fifty and four hundred eighty-two thousandths, 

8. One hundred fifty-five miUionths, 

9. One hundred units, and fifty-five miUionths, 

10. Three hundred thousand eight billionths, 

11. Three hundred thousand units, and eight hiUionths, 

12. Forty million eight hundred four thousand and twenty- 
five, and three hundred four thousand eight hundred seventy-five 
hundred-millionths, 

13. Seven million units, and one ten-miUionth. 

14. Seven million and one ten-mtUionths, 

15. Thirty and six tenths. 

16. Three hundred six tenths, 

17. Three hundrcd seventy and f ten-thousandths, 

18. Four hundred seven thousand eight hundred seventy-five 
and J ten-hilliontJis, 

Note. — Zeros may be annexed or omitted at the right of a decimal 
fraction \rithoat altering the value of the fraction, for both numerator and^ 
denominator are thereby multiplied or divided by the same number* (Art. 
1 19, Prop, iii., iv.) Thus, .50 (^-ff^) = .5 {.^^) = .500 (^^A)- 

Fundamental OrEUATiONs. 

fS39m Decimal Fractions may be written and operated upon- 
like common fractions, the same principles being applicable to 
both ; but as they increase and decrease, like whole numbers, by 
a scale of tens, they can also be treated in all respects like whole 
numbers. Close attention must be given to placing the decimal 
*^int. 
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.330. Addition. 
To add Decimal Fractions, observe the following 
HuLE. JPlace the figures of the same denomination under each 
^ther ; then add as in whole numbers^ observing to place the d^d* 
mal point in the amotmi under those in ih^ example^ 

Examples 

1. 2. . 3. 

6782.2 8.752 ^,3125 

298.98 975.84 807.06848 

4400.64 35.075 9.0875 

3034.05 780.136 ' 975.00625 



Ans. 14515.87 

4. 

1482.9 
■ 29.7868 

668.47 
4872.001 
8569.8456 

762.4 
6847.9773 
9320.7685 



5. 


6, 


J94 


875326.075 


8.594 


8753.25075 


3.75 


87.5325075 


.674 


875.325075 


600.044 


8.75325075 


600.00449 


39.07528 


85.8585 


39075.28 


30.5 


3907.528 



7. 8.75 + 90.095 + 840.6007 + 4 + 67304.745 + 190075. 
40007 + 4006.87 + 475.44 = what ? 

8. 4 hundred, and 847 thoiLsandths -|- 9 thousand 875 and 4 
thousandths + 3 hundred 7 and 3 hundred 7 ten^thomsindths -J^ 6 
thousand 200 units, and 62 ten-thousandths =: what ? 

9. 9 hundred units, and 9 hundredths -{- 9 thousand 874 and 9 
thousand 874 ten-thousandths + 987, and 49 thousand 874 
hundred-thousandtJis -\- 9, and 8 million 749 thousand 874 fen- 
miUionths + 98 thousand 749, and 874 thousandths -\- 62 thou- 
sand units and 62 thousandths = ? 

10. 205 thousandths + 1 thousand, and 1 thousand 5 ten-thou^ 
sandths -f- 9 hundred 4 hundred-thousandths -f- 9 million 407 
thousand units, and 327 hundred-thousandths ^ 3 thousojad 27^, 
and 4 hundredths = ? 
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331. Subtraction. 

To subtract decimal fractions, observe the following 

BuLE. Pkuie the figures of the same denomination under each 
other ^ and subtract as in whole numbers, plating the decimal point 
in the remainder under those in the minuend and subtrahend. 

Examples. 

From756.8»5 56.8507 e.OOi^ ^' 

Take 97.486 38.193 .02983 



Ans. 659.389 ^n«. 5.97517 

Note. — In the 3d example, as there are no hundred- thousandths to 
subtract from, and no ten-thousandths, we reduce one of the thousandths 
to ten-thousandths, and one of the ten-thousandths to hundred-thou- 
sandths, and suhtract. 

4 From 132.0064 take 123.887. 

5. Find the difference between 30.801 and 308.01, 

6. 275.87 — 37.15956 = ? 

7. From 2 hundred units and 5 thousandths, take 209 thoQ« 
sandths. 

8. The subtrahend being 784, and 20 thousand 456 hundred 
thousandths, and the minuend 906, and 34 hundredths, required 
the remainder. 

9. From two thousand take two thousandths. 

10. Subtract 24073 thousandths from 24, and 73 thousandths. 

11. What is the value of 45 million, minus 45 milliontbs ? 

333* Addition and Subtraction. 

1. The difference between two numbers is 67.97, the less being 
9874.08 ; what is the greater ? 

2. The difference between two numbers is 29.875, the larger 
being 1909 ; required the smaller. 

3. The compound interest of a certain sum being $1.4416, 
exceeds the simple interest by $.91375 ; what is the simple inter* 
est ? 
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4. From 64.0125 + .09778 take 64.0125 — .09778. 

^" For Dictation Exercises, see Key. • 

333* Multiplication anp Division by 10, 100, 1000, etc. 

Since numbers increase from right to left by a scale of tens^ 
and decrease from left to right in the same manner, it follows 
that 

Ani/ decimal number^ whether a fraction or a whole number, may 
he multiplied by 10, 100, or any power of 10, byremoviny the dec- 
imal point as many places towards the riyht as there are zeros in 
the multiplier. 

Thus, .a X 10 = 3. ; .a X 100 = 30. ; .225 X 100 = 22.5. 

234V It follows, also, that 

Any decimal number, whether a fra4:tion or a whole number, 
may be divided by 10, 100, or any power of 10, by removing the 
decimal point as many places towards the left as there are zeros in 
the divisor. 

Thus, 7 -T- 10 = .7 ; .7 -^ 100 = .007 ; 78.4 4- 1000 = .0784. 

Illustrative Examples. 



Divide 58 by 10 ; 4.7 by 100; 
83.2 by 1000 ; 18470 by 1000; 
and give the sum of the quo- 
tients. 



Multiply 50.7 by 10^; 4.75 
by 100 ; 13.57( by 1000 ; .375 
by 10 ; and give the sum of the 
products. 

Operation. Operation. 

60.7 X 10= 507. 58. -7- 10= 5.8 

4.75 X 100_= 475. 4.7 -^ 100= .047 

13.57 X 1000 = 13570. 83.2 -7- 1000 = .0832 

.375 X 10 = 3.75 18470. -^ 1000 = 18.470 



Sum of Products, 14555.75 Sum of Quotients, 24.4002 

33S« Examples. 
Add the following : 

1. 4.75 X 100; 5.84 X 10; 463 X 10. Ans. 5163.4. 

2. .031 X 1000 ; 76.218 X 100 ; 4.0005 X 1000 ; .000987 
X 100000. Ans. 11752. 

3. 74.7 -T- 10 ; 16.75 -1. 10 5 87 -r 100 ; 1324 -r 1000. 
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4. 756 J ^ 1000 ; 20.09 ^ 100 ; 1800 -r- 100 ; 175U)05 -^ 

10 ; 397000 -r 10000 ; .5 -r- 1000. 

Note. — Retain the separate results in each of the following examples, 
and find their sum. 

5. Divide 182 by 10 ; multiply that result by 100 ; divide that 
by 1000 ; multiply that by 10, and that by 10, 

Operatiox. 

182 -7- 10 = 18.2 J 18.2 X 100 = 1820. 

1820 -f- 1000 = 1.82 ; 1.82 X 10 = 18.2 ; 18.2 X 10 = 182. 

18.2 + 1820. -f- 1.82 + 18.2 + 182 = 2040.22, Arts. 

6. Divide 796 by 10; divide that result by 100; multiply that 
by 10. Sum, 88.356. 

7. Divide 8394 by 10 ; take xJtt of the quotient; 1000 times 
that result ; jj^ of this product ; -^ of this ; divide this by 1000, 
and take 100 times this quotient. Sum, 9334.975794. 

8. Multiply .648 by 100 ; divide the product by 10 ; multiply 
the quotient by 1000 ; take ^ of ^^^ of that product, and J of 
T-J^yofthis. Sum, 6876.86. 

336» Multiplication. 

III. Ex., L Multiply 1.87 by .5. 

Ofeeation, If 1.87 be multiplied by 5, the product will he of the 

1.87 same denomination as the multiplicand, or 9.35; but 

•^ since the multiplier is 5 tenths, a number but one tenth 

Ana. .935 ^g large as 5, the product will be but one tenth as large,' 

and the decimal point must be put one place farther to the left, making 

the answer .935. 

III. Ex., II. 

Multiply .012 '012 multiplied by 13 = 156 thousandths (.156) ; 

by .13 .012 multiplied by .13, a number one one-hundredth 

Ans. .00156 ^ large as 13, will give a product one one-hundredth 

as large, or .00156. 
From these illustrations we derive the following 

Rule, Multiply as in whole numbers, and point off as many 
places for decimal fractions in the product as there are places of 
decimal fractions in both the factors. If there are not figure^ 
enough in the product prefix zeros. 



•J 
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Examples. 

I. .92 X 5.6 = ? Am. 5.152. 
.2. 9.72 X .87 = ? Ms, 8.4564, 

. 3. .687 X .038 = ? 

4. 95.874 X 4.007 = ? 

5. 308. X .0063 = ? 

6. .000001 X 1000000 = ? 

7. 4.02 X 400.02 X 402.01 = what ? 

8. What is the cost of whitewashing the ceiling of a room 
18.75 yds. long, 10.82 yds. wide, at $.015 per sq. yd.? 

9. What cost 11 thousand bricks, at $12.3175 per M.? 

10. What cost 635 laths, at $.276 per hundred ? 

II. What is the cost of tiling a roof 289 feet long and 54 feet 
wide, at $8.25 per hundred feet. 

12. What will be the cost of shingling the above roof with 
shingles which cost $6.50 per thousand feet, the shingles lying 
one third to the weather ? 

^^ Por Dictation Exercises, see Key. 

S37. Division. 

III. Ex., I. Divide 3.864 by 12. 

Operation. Since, in the above example, we divide 3684 thou- 

12 ) 3.864 sandths into 12 equal parts, it is evident that the quotient 

-^715. .322 ^'il^ ^^ thousandths, and require three decimal places. 

Therefore, when the divisor is a whole number, the quo'^ 

iient must be of the same denomination as the dividend, 

III. Ex., II. Divide 1.224 by .36. 

Operation. Here the divisor is not a whole number, 

f36.)l^i22.4(3.4, Ans. but hundredths. It may be made a whole 

^ ^'^ number by removing the decimal point two 

Iff places to the right. If we also remove the 

144 

— ^. decimal point in the dividend two places to 

the right, the divisor and dividend will be 

equally multiplied, and the quotient resulting from the division will be 

the same as if no alteration had been made (Art. 119, Prop. 111). The 

(iyividend now being divided by a whole number, the quotient must be 

of the same denomination aa. the altered dividend, or tenths. 
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From the above illustrations we derive the following 

Rule. To divide decimal fractions: Divide as in whole 
numbers. If the divisor is a whole number^ point off as many 
decimal places in the quotient as there are decimal plates in the 
dividend. If the divisor is not a whole number^ make it a whole 
number before dividing^ by removing the decimal point to the right 
Remove the decimal point ifi the dividend cu many places to tlie 
right; divide, and point off as many decimal places in the quo* 
tient as there are in the altered dividend. 

Note I. — When there is a remainder after all the figures in the divi- 
dend are exhausted, zeros may be annexed, and the division continued. In 
pointing oS, the annexed zeros must be considered as places in the div- 
idend. 

Note II. — In the examples in this book, when there is a remainder, the 
quotient mav be continued to the fifth decimal place, if no other direction 
is given. 

Examples. 



1. 14.91-^7 = ? Ans. 2.1S. 

2. .072 -f- 6 = ? Ans. .012. 

3. 8.25 -1, 1.5 = ? Ans. 5.5. 

4. 3.24 -1- .81 z= ? 

0. .00468 -r- .013=? 

6. 5446.776 -^ 8 = ? 

7. 180.375 -T- 1.625 = ? 

8. 579 -T- .075 = ? Ans. 7720. 

9. 6.9705 -1. .45 = ? 

10. .0033 -i- .011 = ? 

11. 1.29-^.32=? 

Ans. 4.03125. 

12. .705 -1- 7.5 =? Ans. .094. 

13. 3 -T- 29.9 =? Ans. .10033+. 

14. 20 -T- .013 = ? 

Ans. 1538.46153+. 

15. 4066.2 -^ .648 = ? 



16. 68077 -r- 71.66=? ^iw. 950. 

17. .880351 -1-897 = ? 

18. .1706 -^ 4.2368 = ? 

19. 56.28 -H .0056=? 

20. 10588.1 -^.4606 = ? 

21. .417196 -r 58.76 = ? 

22. .08-7-1.611=? 

23. 24000 -r- 1.1713=? 

24. 1.3 -f- 197.59 = ? 

25. 828.45 -^ 26.3719=? 

26. 25.25-7-42993.78=? 

27. 1203.488-^28.6=? 

28. 49.2654756 -r- .0759 =? 

29. 2464.176—57.2=? 

30. 164.6156 -7- 1334=? 

31. .07991997 ^ 83497=? 

32. 20339.82009 -j- 1.07001 =? 



33. Divide 93.75 by 3265096.575, and give three significant 
figures in the quotient 
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34. Find the prodact of the quotients of the following to 6 
places : .65084958 -7- 3.69 ; 40 — 5000. 

S5. What is the quotient of 1.497 -7- (260.401 — 13.02) ? 

36. Required the product of the quotients of the following : 
1021 ten millionths -r- 107 ten thousandths ; 2012 millionths *?- 
1.006. ' '. 

87. Divide 600 by .006, multiply the quotient by .05, and by 
that product divide .005. 

38. (1 -1- .002) X (.2 -^ 50) = ? 

39. (80.481825 -^ 89.325) X (9617.5168 ^ .47896) =? 

40. Required the product of the sum and difference of the 
following : 856494 -^ 839.7 ; .0094658 -r- 9.4. (To 6 places.) 

41. Divide the difference of the above quotients by their sum, 
^^ For Dictation Exercises, see Key. 

338« Reduction of Common Fractions to Decimai. 

, Fractions. 
III. £x. Reduce f to a decimal fraction. 

Operatiok |=7-7-8;-|of7 = no whole ones, with a re- 

8 ) 7.000 mainder of 7, which reduced = 70 tenths (7.0) ; 

"I of 70 tenths = .8 with a remainder of .6 ; .6 = 

' ' 60 hundredths ; ^ of .60 zz:. 07 with a remainder of 

.04 ; .04=40 thousandths ; ^ of .040 = .005 ; .-. -J = .875. Hence the 

Rule. To reduce a common fraction to a decimal fraction : 
Annex zeros to the numerator^ and divide it hy the denominator. 
JPaint off as many decimal places as there are zeros annexed. 

Examples. 
Reduce to decimals, . 



1. §. Ans. .375. 

2. /^. Ans, .35. 

3. xf 7- -^W5. .024. 

5. 4|. Ans, 3.0625. 

6. 5j. Ans. 5.125, 



14. A- 

15. A. 



7. W. 
8.1^. 
9. 8|. Ans, 8.75. 

10. 173^5. 

11. 1.00^. 

Ans, 1.0012. 

16. Reduce to decimals, and add, J, if f^^, 3^ J^. 

17. Reduce to seven places, and add, 1.82^, .009^1^, and 

For Dictation Exercises, see Key. 



12. .0^. 
Ans. .00125. 

13. f Ans. .166+. 
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S30« EEDUGTtON OF DECIMAL FRACTIONS TO COMMON 

Fractions. 

III. Ex. Reduce the following to common fractions: .75; 

•J0125 and 6.25 

Operation. 

6.25 = 6^^^ = 6}, Ans. 
Hence the 

Rule. To reduce a decimal fraction to a c<Hnmon fraction : 
Represent the decimal fraction in the form of a common fraction 
having for its denominator 1 with as many zeros annexed as ther^ 
are decimal places in the decimal fraction, and reduce the common 
fraction to its lowest terms. 

Examples. 
Reduce to common fractions, 



1. .0625. Ans. ^. 

2. .0025. 
H. .00064 



4. L0S75.Ans.%y-. 

5. .08^, Ans.j]^ 

6. .15^. 



7. 3.1^, : 

8. l.Oj^. 

9. 1.0068933if : 



For Dictation Exercises, see Key. 



340. To add or subtract decimal fractions terminated by 
common fractions : Reduce all the decimals to the same denomina" 
tion ; then add or subtract as by Art. 143 and 144 ; thus, .3^-j- 
.83 J = what? .3^ + .83^ = .33| + .83§ = 1.1 6f, Ans. 

Examples. 

1. Add .087^, 9.0 J, .7^, 2751, and .0^. Ans. 286.2549^y 

2. Add 19.37^, 10.0^, and .0416^ ■ 

3. Subtract .05555| from .3333^. 

4. Subtract 1.207624f from {|. 

5. .3i + .65 + .83^ 4- .285714f + .571428f + .63^ r=? ' 

341. Circulating Decimals. 

If the denominator of a common fraction (when the fraction is in its 
lowest terms) contains any prime factor besides 2 and 5, the jfraction is 
Bot capable of being entirely reduced to a decimal form. 



CIRCULATING DECIMALS. l^J ; 

In reducing such fractions, if the division be c ntinued, the same fig- 
ures wOl recur ag^n and again in the decimarfraction. These fraclidns 
are called Bepeating or Circulating Decimals* The figures 
which repeat are caUed a Hepetend. 

VV Repetend is distinguished by two dots written over the first and 
last of Uie figures that repeat j thus, f|^ = .297297+ = .297. 

943« Examples. 
Beduce to decimal fractions, 

2. 2. Ans. .6§ or .6. 

^ 3. |. Ans. .88 J or .83. 



^* -/t^ Aj iftr* 



34L3« Redcctioij op Circulating- Decimals to Com- 

. MON Fractions. v- - 

' ■ • . . , .) 

- It can be proved that the Repetend of a Circulating I>ecimal 
equals a fraction whose numerator is the repetend, and whose, 
denominator is as inany 9's as there are places ia the repej^eiad. . 
Hence tb^ 

BirLE« Tq reduce a Circulating Decimal to a common fraction : 
Mxpress the repetend as a common fraction having as many 9'« 
Jbr the denominator as there are figures in the repetend^ and re- 
duce. Jf any part of the decimal fraction does not repeat^ annex 
the reduced repetend to' it, and change the complex fraction ihu8\ 
ohtained to a simple fraction, .^ 

Note. — Circulatmg decimals ihay be added, subtracted/ mult^Hed* ; 
and divided, by first reducing them tp cojUxqoh fractions. Other processes, 
might here be given, but the reasoning is too abstruse for an elementary 

treatise. 

• . 

III. Ex., I. Reduce .09 to a common fraction. 

Opei^^on, .09 ^= QQ =^ iVj -^W5. 

. • ■- . 

III. Ex., IL Reduce .16 to a common fraction. 

Operation. . 16 = r^ = -^ z=.\, Ans. 



Reduce the following to common fractions.: 



Examples. 
11 
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L .6. J^ns.^. 

2. Jd3. Ans. |. 

a. issL 



4. .428571. 

5. .714285. 

6. .2142857. 

S414* To Reduce Compound Numbebs to Decimal 
- Fractions of Higher Denominations. 

III. Ex., L Bedaoe 2 d. 3 qr. to the decunal of a shOliiig. 

QncKATiov. Since 4 qr. equal 1 cL, there triU be ^ as many d. 

4 3.00 qr. as V** ^' f ^» which equals .75 d. ; this, with the 

12 2 75000 d. ^ ^ &^^^ equals 2.75 d. ; since 12 d. equals 1 

: sbilfing, there will be ^ as many shillings as d., 

.22916 8.^ Ans, « 

III. Ex., IL What is the value of 3 rds. 4 yds. 2 ft. in the 
decimal of a rod ? 

(^^^•m^* Since 3 ft. equal 1 yd., there will be | as 



3 

11 



2.00000 ft. many yds. as feet, or } yds., which-equak 

4.66666 +yd. ^g yds.; this, with the 4 yds. given, equals 

. 4.6 yds. ; since 54 yds. equals 1 rod, then 

9.33333 + half yd. .,, ! i . ^ «~, «i™ 

3.84848 + rods, ^. ^ be g^ or t\ as many rods as yds., to. 

From the above, we deduce the following 

Rule. To reduce compound numbers to dedmal factions of 

higher denominations : Divide the number of the lowest denom* 

inaUon hy what it takes of that denomination to make one of the 

next higher; place the quotient as a decimal fraction at the right 

of that higher ; so continue tiU all the terms are reduced to the. 

denomination required. 

Examples. 

1. Bednce 7 d. 3 qr. to the decimal of a £. 

u4iw. £.03229+. 

2. Bednce 3 da. 22 h. 4 m. 48 sec to the dSbimal of a week. 

Ans. .56 wk. 
8. Reduce 5 cwt 3 qr. 10 lb. to the decimal of a ton. 

4. Beduce 5 cord ft. 12 cu. feet to the decimal of a cord. 

5. Beduce 10 oz. 5 pwt. 12 gr. to the decimal of a pound. 

6. Beduce 80 cu. ft. to the decimal of a cord. 
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7. What is the value of 2 fur. 7 rd. 10 ft. expressed in th« 
decimal of a mile ? 

8. What part of a ream is 15 quires 12 sheets ? 

9. What part of an acre is 3 B. 15 rd. 6 yd. SJ ft. ? 

10. Beduce 7 S. 8° 5' 38" to the decimal of a great circle* 

For Dictation Exercises, see Key. 



34A. To Beduce Decimal Fractions of Higher De» 

NOMINATIONS TO WhOLE NUMBERS OP LoWER DENOMINA- 
TIONS. 



lb. .13125 
12 

oz. 1.575 
20 

pwt. 11.5 
24 



III. Ex. Beduce .13125 lbs. Troy to oz., &c. 

OPKfiATIOK. 

Since 12 oz. = 1 lb., there will be 12 times as 
many ounces as .pounds, = 1.575 oz. ; since 20 pwt. 
= 1 oz., there will be 20 times as many pwt. as 
ounces, = 11.5 pwt. j since 24 gr. = 1 pwt., there 
will be 24 times as many grains as pwt., = 12 gr. 
Arts. 1 oz., 11 pwt., 12 gr. Hence the 
gr. 12. 

BuLE. To reduce decimal fractions of higher denominations 
to whole numbers of lower denominations : Multiply the decimed 
fraction hy what it takes of the next lower denomination to make 
a unit of the denomination of the given decimed, pointing off as 
in multiplication of decimals; so contintie till the number is 
reduced as low as is required. 



Examples. 

Beduce to whole numbers of lower denominations, 

1. .8975 of a week. 

Ans, 6 d. 6 h. 4G m. 48 s. 

2. 5.624 £. 

3. .0074623 tb. 

4. .7587565 hhd. 

5. .375 of a fathom. 



6. 1.0004i of a bushel. 

7. .319g-ofabbL(31gall.) 

8. .578 cord. 

9. .0756 of a degree. 

10. 2.834 of 1 solid yard. 

11. .086 of a Julian year. 



For Dictation Exercises, sec Key. 



l&L DECIMAL FllACTIONS. 

346* Questions fob Bbvibw. ; 

What are Decimal Fractions ? How are they genoraily written? 
how read ? How distinguished from whole number^ ? Which figure 
indicates the denomination? What is the name of the fimt |(lace 
at the right of the point? of the second? third? fourth? fi|(h? 
sixth? 

Which is the place of thousandths? of miUionths? -of billionths? 
of trillionths ? 
' Give the rule for reading a decimal fraction. 

Head 7.05 as a mixed number ; as an improper fraction* 

Head .20 and .21 so that they may be distinguished. Head .504 and 
500.004. 

Is the value of a decimal fraction altered by annexing ciphers? 
What is changed ? Why does the value remain the same ? What is 
the effect of placing a cipher between the decimal fraction and the 
J)oint? 

' Give the rule for writing decimal fractions. Rule for Addition ; for 
Subtraction ; for multiplying by 10, 100, 1000, &c. ; for dividing by 10, 
100, &c. ; general rule for multiplication. 

Illustrate the rule by an example, and give the reason for pointing 
off: ' 

- Give the rule for division of decimals. Perform an example to illus- 
trate the rule, and explain. When the dividend does not contain ^ 
(Jivisor what must be done ? 

Rule for reducing common fractions to decimals. Illustrate and 
explain. 

Rule for reducing a decimal to a common fraction. Illustrate and 
explain. 

What fractions cannot be reduced wholly to the decimal form? What 
are they called ? 

What are the repeating figures called ? How is a repetend distin- 
guished? 

Rule for reducing circulating decimals to common fiuctions.- 

Rule for reducing a compound number to decimals of higher denom- 
inations. Illustrate. 

Rule for reducing decimals to whole numbers of lower denomina* 
tions. Illustrate. 
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.. ' S47» Miscellaneous Exaiiples, 

1« What is the amount of 3.75 tons, .085 tons, 1.1 7| tons, and 
7cwt.8qr.? 

2. What will be the interest on $585, for 6 days, if the interest 
cm $1 be $.001 ? 

3. What is the amount of $75823 for 7 y. 3 m. 15 d., if the 
mnount of $1 for the same time be $1.510416$ ? 

4. At $1.33^ a pair, how many eases of shoes, of 63 pairs 
each, can be bought for $936 ? 

- 5. How many acres of land in a lot which is 105 rd. 4 yd. 1^ 
£L long, and 100.356 rd. wide? 

6. Required the price of three boards at $.03 J per sq* ft., the 
boards being of the following dimensions : 17.75 ft. by 1 ft. 3 in. ; 
15 ft. 10 in. by 1.37J ft., and 13.5 ft. by .916§ ft. 

7. What is the amount due for the following ? 

5200 ft. of boards at $20 per M. 
7001 ft. « « « 22.50 per M. 
94 ft. « " « 36 " 

8. If 3 hhd. 42 gall. 2f qt. of molasses cost^ $92.64, what is 
the price per hhd. ? 

a. What is the cost of board for 7 y. 10 m. 18 d., at $200 per 
year? 

What cost 

10. 9 gall. 3.4 qt. of vinegar, at $.12 J per gall. ? 

11. 30 ch. 1 rd. 15 1. of a canal, at $3550 per mile ? 

12. 5 bu. 2 pk. 3 qt. of wheat, at $1.25 per bu. ? 

13. 47 gross, 10 doz. pens, at 4 s. 6d. per gross? 

14 5 lb. 7 oz. 6 pwt. 7 gr. of gold, at $16.80 per o«. ? 

15. 17| yds. of ribbon, at $.19 per yd.? 

16. 12| doz. chairs, at $1.90 apiece? 

17. A road 9 m. 3 fur. 12J rd. long, at $2475 per mile? 

18. 12520 oranges, at $2 J per hundred? 

19. 3 ewt. 40 lb. herring, at 12 s. 6d. per cwt,? 

20. At $4 per bu. how mBxrf bu., pk. and qt. can be bought 
for$15.37i? 
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21. At 1 B. 9 cL per Ih. what cost 3580^ lb. Iiides ? 

22. K 5 lb. 5 oz. of beef cost t^64||y what is the price pa 
lb.? 

23. Required the cost of 19 galL 3 qt. 1 pt of oil, at 2 s. 6 d. 
per galL 

24 If 25375 feet of boards cost (240.555, what is the price 
per M.? 

25. What is the cost of 7 S, 5 5, 2 9, of medicine, at t.96 per Ib^ 

26. How man J cords in a load of wood, 6.5 ft. long, 4.8 fL wide, 
and 3.2^ ft high ? 

27. How manj casks gauging 10.485 gaU. can be filled fix>m a 
hogshead ganging 83.88 gall. ? 

28. What will be the cost per sq. yd. if #157.675 are paid fo 
laying 4 pieces of sidewalk, measuring as follows : 40| ft by 4 
ft, 75 ft by 7.84 ft, 8 ft 10 in. by 4.5 ft, and 100 ft by 
18^7J ft? 



PRA^CnCE. 



94L8* Practice is the process of finding the ralne of a 
qi*antity by operating upon an assumed yalue, or by combiniilg 
the values of oonyenient parts. 

Ili.. Ex., L What cost 5750 lbs. tea, at 37j^ cts. per pound? 

Ofsratiox. 

5750 lbs. at $1 per lb. win cost $5750. 



M a 
M a 



$.25 « « "J of 5750 = 1437.50 
.12J « u « ^ of 1437.50 = 718.75 

$2156.25, uIju; 

OS, 

5000 Dm. at .37^ will cost 5000 X -375 = $1875. 
5O0 u u u u u ^ of 1875 = 187.50 
25(d u u „ a a I of 187^ -_ 93.75 

5750 lbs. at .37^ per lb., = $2156.25, .<lii» 



it <t « 
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III. Ex., n« What is the price of 17 A. 3 B. 25 rds. of land, 

at $200 per acre ? 

Opebation. 

Ifthepriceof 1 acreis $200. 

the price of 17 acres will he 17 X 200 = 3400. 

« " " 2 roods « " i of 200=: 100. 

« « « 1 " " « ^ of 100= 50. 

" 20 rods « « I of 50= 25. 

6 " " " J of 25 = 6.25 

" « " 17 A. 3 R. 25 rds. = $3581.25, Ans. 



III. Ex., III. What cost 5 T. 13 cwt. 1 qr. 10 lbs. of hay, at 
ljS16.67perton? 

Operation. 
If the price of 1 ton = $16.67 

the price of 5 tons will be 5 X 16-07 = 83.35 
•« " « 10 cwt. « « i of 16.67 = 8.335 
** « « 3 « " " ^ of 8.335 = 2.500+ 
« « " 1 qr. " " i of A of 8.335 = .208+ 
« " " 10 lbs. " " I of .208 = .083+ 

" « « 5 T. 13 cwt. 1 qr. 10 lbs. = $94,476+, ^iw. 



III. Ex., IV. What cost 8.96 bbls. of flour, at $9.87 J per 

Imrrel? 

Operation. 

The cost of 8.96 bbls. of flour, at $1 per bbl. = $8.96 
« it « « t( « u (t J 10 u it _. 89 eo 

<i • tt a u u « u li J 12J " " = 1.12 

" " « " " , ** « " $9.87^ " " = $88.48, Ans. 

III. Ex., V. What cost 17 yds. of velvet, at 3£ 5s. lOd. per 
yard? 

Operation, 

£ 8. d. 

17 yds., at 3£, will cost 17 X 3£ = 51 

« " " 5s., " « 17Xi£= 4 ^ ^ 

« « «« 10d.,« « 17X|s.= 14 2 

17 yds., at 3£ 5s. lOd., will cost £5^ 10 2 Am. 



l^ 
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S49« Table • op Alkjuot Parts. 



Cf a$. 


OfaX. 


Of A Shiliing. 


Of a Ton. 


Of a Cwt 


Of an Acre. 


eu. *■ 


•. d. «. 


d. 


a. 


Cwt. qr. ton. 


Qr. lb. cwt. 


R. 


rO. A. 


50 = i 


10 _ i 


6 z= 


i 


10 = I 


2 = i 


2 


-i 


33i_ i 


68— i 


4 = 


i 


5 _ i 


1 - : 


1 


- f 


25 = J 


3 = i 


3 = 


i 


4 - i 


20 = i 




32 1 


80 = i 


4 = i 


2 = 


i 


2 2_ i 


124= i 




20- i 


16|_ i 


34_ i 


1* 


i 


2 =A 


10 =tV 




1«-tV 


i2i= i 


26-^ i 


1 = 


tV 


1 1-tV 


8*-tV 




«-^ 


10 = T»5 


2 =A 






I -^ 


« =A 






8 - 1^ 


1 -aV 














6i - ^ 














. 


6 - l^r 
















2 - -^ 










1 





Note. — This table can be profitably eattended by the pupil to other 
denominations, as Time, Length, etc. 



3S0* ExAlklPLEB. . 

What is the cost of 

1. 3 T. 13 cwt. of hay, at $12i per ton ? Ans. $45,625* 

2. 13 cwt. ^ qr* 15 lU of cotton, at $8*0 6^^ per cwt. ? 

Ans. $112.068|% 

3. 200 yd. 3 qr. of sarcenet, at $.12 J a yd. ? Ans. $25.09 1. 

4. 7 lb. 10 6z. of tea, at $.56^ per pound ? Ans. $4.289xV 
6. A farm of 40 A. 3 R. 31 rd., at $82.50 per acre ? 

Ans. $3377.859g* 

6. 1872 lbs. of butter, at 16f cents pier f)ound? Ans. $312. 

7. 25350 ft. of gas, at 3^ mills per foot ? Ans. $84.50. 

8. 5 T. i 2 cwt. 2 qr. 6^ lb. of hemp, at $180 a ton ? 

^. Fencing 180 rd. 3 yd. 2 ft. of road, both sides, at $1.25 
^rrd.? 

10. Fencing a square lot of the above lengthy at $J90 per rd. ? 

11. 3 pko 7 qt. of berries, at $2 a bushel ? 

12. Insurkig a house 5 y. 7 m. 20 d., at $6.66f a year ? (30 d. 
c=lm;) 
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13. 12 boxes of shoes, each containing 48 pairs, at $.93 J per 
{>air? 

14 17 cd. 7 cd ft. 8 cu. ft. of wood, at $5.52 per cord ? 

15. Board for 9 w, 4^ d,, at $475 per week ? 

16. 7^ doz. knives, at $3.75 a dozen ? 

17. 31- yd. af silk, at $1.12^ per yard ? 

18. Making 7 nou 7.£ 35 rd. of railroad, at $650,000 per mile ? 

19. 6 hhd, 42 gaU. of wine, at $110.15 per hogshead? 

20. 75 cwt. 75 lb, of tobacco, at $18| per cwU ? 

21. 7 lb. 7 oz, 2 pwt. 16 gr. of silver, at $12,87J^ per pound? 

22. If the interest of $1000 for 1 year is $105, what would be 
the interest of the same sum for 3 y, 8 m. 24 d, ? 

23. What is the amount of my salary for 3 y« 4 m» 25 d., at 
$600 per annum ? 

24. The rent of a musical instrument for a certaiii time was 
$60, the rent being $6 per quarter^ what would have been the 
rent for the same time at $7 per quarter? at $5 ? at $8? at $3? 
at $9? at $10? a,t $7t|.? at $4^? at $12^? at $1 per month? 
at $1 j- per month ? Sum i^i^nswers, $740. 

.25. What cost 587 lb, of soap^ at 1£ Ss, 9d. per cwt ? 
26. What cost 17 % 9 cwt. 3 qr., at 5^ 3s. 8d, per ton ? 

Note. — For further examples that may foe performed by Practice, the 
pupil is referred ta Art, 247. 

351, General Review, No. 5. 

PART I. 

1. Multiply 675 by -j^j the product by 100; divide the last 
product by 1000, this quotient by i ; multiply the last quotient 

^7 33i» ^^^ ^^ the five results.. 

2. From .1 lb. take .0678 lb. ♦ 

3. Multiply 8.05 J by .0561. 

4. What is the cost of 84 fW of boards^ at ^20 |»er AL ? 

5. .007644-^-36 = ? 

6. 8.052 -7- .0044 = ? 

7. 10. ^ iooo = ? 

.9. .065455 -r .065 = ? 

9. Reduce /<; to a decimaL - " 
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10. .3i4-.92f = ? 

11. What is the cost of 3 pk. 7 qt. of peas, at $8.75 per 
bushel ? 

12. Reduce .8765f deg. to whole numbers of lower denomina- 
tions, 

13. Reduce .015 and .0096 to common fractions. 

14. Reduce .39 and .3432 to common fractions. 

PART II. 

1. What is the largest number that will exactly divide 475200 
and 216000? 

2. In 324 sheets of lead, each 12 in. by 8 in., ^ in. thidSf 
how many solid, inches ? 

3. In 20692 sq. rd. how many acres ? 

4. Reduce 19 h.' 12 m. to the fraction of a day. 

5. What is the 5th power of .09 ? 

6. 50.76f + .834^ + .0 J = ? 

7. If 6 yd. of cloth cost $5'f , what will 14f yd. cost ? 

8. Add ^ £, f s., and ^ d. 

9. Reduce .21 pt. tp the decimal of a peck. 

10. How many inches in length of that which is 8f in. in 
breadth will make a square foot ? 

11. Reduce yf j ^^ ^ decimal fraction. 

12. Carry out the following bill : — 

Franklin, Dec, 14, 1864. 
B. Frank Watson, 

Boiight of B. CoOLn>GB, 

10850 ft. Boards, at $11. per M., 

3000 « « « 19.375 « ' 

2500 « Lathing, « 4.75 « 

' 1500 " Shingles, "6. « ...... 

250 " Plank, « 13. « 

1250 " Timber, « 12.80 .« .... . . 

4220 Bricks, " 12.50 " ...... 

Received payment, 

B« CooLix>aSi 

Per Changes, see Key. 
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StSS* The subject of Percentage comprises operations in 
hundredths. Per cent., from the Latin per, by, and centum, hun- 
dred, signifies by the hundred ; thus, 4 per cent, of any number 
or quantity is y^g of that number or quantity. 

Any per cent, may be expressed as a decimal fraction, as a 
comnnon fraction, or by the use of the following sign, % ; thus, 

4 per cent, is written .04 or jj^ or 49&. 
H " " " " .035 " y^ « 3^%. 

i « « « " .0025 " tI^ " i%. 

Examples. 
Represent the following rates decimally : — 



1. 8%. Ans. .OS. 

2. 20%. Ans. .20. 
a 12i%. 



4. 13%. 

5. 61%. 

6. J%. 



7. 16|%. 

8. 106%. 



253* III. £x. Reduce 5 per cent, to its lowest terms. 

Examples. 
Reduce the following rates to their lowest terms : — 



1. 90%. 

2. 50%. 

3. 75%. 

4. 40%. 



Ans.^jj. 
Ans* j-. 



5. 12i%. 

6. 8^%. 

7. 16S%. 

8. 33^%. 



9. 125%. 
10. 62J%. 
l^. 87^%. 
12^ 31i%. 



/ 
ftS^m 111. Ex. Reduce | to a per cent. (Art. 238.) 

8)3.00 

.31^ = 374%, ^n5. 



I7t 
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Examples. 
Reduce the foUowiDg fractions to a per cent:-— 



1. ^0- Ans, 30%, 


4. g. 


7. f 


2. J. Ans. 62^%. 


^' A* 


8. 1^ 


3. ^^. 


6. fi. 





1. 92%. Ans. 8%. 
2.. 51%.u<lw«. 49%. 
8. 11%. 



18i%. 
8. 56i%. 



III. Ex. Find the complement of 15 per cent., t. e^ 
what it wants of being 100 per cent. 

100% -^ 16% = 85%, Ans. 

Examples >' '-*''. 

Find the complement of the following rates irj ^ ' 

4. 83^%. 7. 

5. 87J%. 

6. 33i%. 

336. To Find any Per Cent, of a Number. 
III. Ex. What is 25% of 76 bushels of grain ? 

76 bu. X .25 = 19 bu., Ans. 

or 25 % = J ; i of 76 bu.=: 19 bu., -4n«. 
Hence the 

Rule. To find any per cent, of a number : MvJtijply hy the 
rate per cent,^ expressed decimally* 

Examples. 
What is 

1. 8% of $800? Ans. $64. 

2. 5% of 324.40? J/w. 16.22. 

3. 20% of 375 men? 

Ans. 75 men. 

4. 7J% of 800 trees ? 

Ans. 60 trees. 
6. 12% of 78 bu.? Ans. 9/^ bu. 

6. 1% of $14.40 ? Ans. $.108. 

7. 4^% of 12£. 6s.? Ans. lO^s. 

8. 235% of $85? ^5, $199 J. 



9. 5% off? Ans, 5^5. 

10. 4% of 110% of $750? 

Ans. $83, 

11. i% of $200.75? 

12. 4^% of 1000 gall.? 

13. 10% of49£. 7s. 6d.? 

14. 66§% of8d. 5h. 36 m.? 

15. 1% of 3 cwt. 2 qr. (in lbs) 

16. 75% of8i? 
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17. What IS 25% of 125% of 75% of 50% of 384 inclie§? 

18. Fanner F kept 75 sheep last year, and sold the wool for 
40 cents per pound. He has 20% more sheep this jear^ and 
hopes to sell his wool 80% higher. How many sheep has he ? 
What does he hope to get per pound for wool ? 

19. If 12^% of $97.50 be lost, what will remain? 

2O4 The owner of a field of wheat allows 8 J% of the wheat for 
harvesting; what will be the owner's share if 80 bushels are 
harvested ? 

21. I had $125 in bills on the Cochituate Bank when it failed. 
I received 50% of this in good money from the bank, and after- 
wards 25% of the remainder; what did I lose ? 

22. A and B had each $2800 bequeathed to them. A gained 
15% on his bequest, and B lost 12^ % of his bequest* How much 
had A and B then ? 

23. Carefully compiled statistics show that in 1860 in the 
United States •i% of the population died from intemperance^ that 
f% were sent to prisons and almshouses, that f% were made 
orphans, that .001% wej*e murdered, and .001 J% committed 
suicide, from the same cause. Considering the population to have 
been 30,000,000, what was the number of victims in each case ? 
^in all ? Ans. 380,700 in all. 

24. A rope 12 yds. long shrank 2J% on being wet. Required 
its length after shrinking. 

25. If a yard of cloth shrinks 6% in length in sponging, what 
part of a yard in length will it be after sponging ? 

26. If the cloth is a yard wide, and shrinks 6% in length and 
6% in width, what will a yard contain after shrinking? 

^w«-f§a&y<5t 

27. What would a yard have contained if it had been 1^ yds. 
wide ? 

28. How much cloth originally 1^ yds. wide will be required 
to make a suit of clothes containing 9 full sq, yds., if the cloth 
purchased shrinks in sponging 10% each way ? Jm* 8 J yds. 

For Dictation Exercises, see Key. 



i 
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3«S7« To FIND 100% KNOWING A CERTAIN OtHER' %. 

III. Ex. $25 is 62^% of what sum? 

If $25 is 62^% of some number, l^i is ^j of $25, and 100% is 
100 X uVi of $25 = $40, Ans, Or , 

62^% = |. If $25 is |, I is i of $25, and | is 8 X t of $25, &c. 
Hence the 

Rule. To find 100% knowing a certain other %: J>ivtde the 
given sum hy the given number of %, and mvUiply by 100. 

Examples. : • 

1. $31.35 is 5% of what sum? Ans. $627. 

2. $14.04 is 12% of what sum? Ans. $117. 

3. 153000 mep is 9% of what number? Ans. 1700000. 

4. 381 /o miles is 11% of what number? Ans. 3470 miles. 

5. 250 is 4i% of what? Ans. 6000. 

6. I is 15% of what? Ans. 2|f. 

7. 84£. 14s. is 87J^% of what sum? Ans. 96£. 16s. 

8. 75 is 37^% of what sum? 

9. $700 is 140% of what sum? Ans. $500. 

10. The sum of the ages of a father and son is 44 years, the 
fion's age being 10 % of the father's ; what is the age of each ? 

Note. — W years = the father's age, and 10^ more, = \^ of the fother's 
age; .«. l^ = ^^^of 44, and 100^ = 100 X t^^j- of 44 years = 40 years, 
father's age. 

11. Having lost 12^% of my money, I have $84 remaining ; 
what had I at first ? 

Note. — The complement of 12j^ is 87^^=:;^; .•. 8 X | of 84 = 
$96, Ans. 

12. 1865 bushels is 25% more than what number? 

13. £67.76 is 12^% less than what? 

14. $4.14 is 3^% more than what? 

15. A bankrupt is allowed to cancel all his debts by paying 40 
cents on the dollar ; what did he owe to a person to whom h^ 
paid'$2000,20 ? 

16. An attorney receives $1.26 for collecting a bill which is 
^% of the bill; what was the amount of the bill? 
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' 17. Drew out 25% of my deposit in a bank; of this I have 
$pent $500, which is 4% of what I drew out; what have I 
remaining in the bank ? Arts. $37,500. 

18. A gain of 161^7^% in the population of the United States 
from 1830 to 1800^ shows an increase of 21000000 ; what was 
the population in 1830 ? in 1860 ? 

A71S. 13000000 in 1830 ; 34000000 in 1860. 
. , 19. 8% allowance is given a debtor for making present pay- 
ment of a debt due at a future time without interest ; the amount 
paid is $322.^75 ; what was the sum due? Ans. $350,625. 

For Dictation Exercises, see Key. 



ftSS. To FIND WHAT PeR CeNT. ONE NUMBER IS OP 

Another. 
III. Ex. What per cent, of $50 is $15? 
$15 is ^ of $50 ; ^, reduced,, equals 30%, Ans. Hence the 

Rule. To find what <fo one number is 6{ another: Divide 
the number of which you wish to find the % hyAhe number with 
which it is compared, continuing the division to the hundredths' 

place. 

Examples. 

1. $23 is what % of $92? Ans. 25%. 

2. $15 is what % of $80? Ans, 18|%. 

3. What % of $18 is 2 cts.? Ans. J%. 
- 4. What % of 10 i is 2 w. 1 d. Ans, 150 fo. 

5. 5 oz. is what % of 4oz. 7pwt. 12 gr.? Ans, 114^%- 

6. 4J is what % of 15 ? Ans. 30%. 

7. What % of 48 doz. is doz. ? ' ^ ""' 

8. What % of 1600 men are 1000 men? 

9. What % of 1 dr. is 1| oz. indigo? 

10. What % of 1 doz. is one score? 

11. What % of 1£ is 1 s. 

12. From a cask containing 120 gal, of oil, 6 gal, leaked out? 
what % was lost? 

13. A field which yielded 90 bu, of rye, last year, yields 126 
bu. this year ; what is the gain % ? 

Note. 126 ~ 90 = 36, the gain ; f J = 40^, Ans. 
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14 If gold and silyer coin have 9 parts pure metal to 1 part 
allo}^ what ^0 of the coin is alloy? Arts. 10 %« 

15. In a class of 60 pupils 5 errors were made in spelling } 
word each; required the % of errors. Ans. B^fo* 

16. Subsequently, in spelling 10 words each upon the slate^ 
the same class made 33 errors ; required the ^ of correct spell^ 
ing. Ans. 94^^. 
. 17. Of a certain farm 18 acres are pasture, 30 acres wood- 
knd, 12 A. 1 R. a com field, 70 A. a wheat field, 6 A. 2 R. a 
potato field, and 3 A. 1 R a garden ; what ^ of the whole fann 
is each part ? 

18. If wood, which should be cut 4 ft. in length, falls short 2 
in., what <fc should be deducted from the price ? 
BP For Dictation Exercises, see Key. 

259« Miscellaneous Exa3iples involving Profit and 

Loss. 

1. A lot of coal cost $7.50 a ton ; for what must it be sold to 
gain 83^% ? Ans. $10. 

2. Bought 40 reams of paper at $2 a ream ; at what price 
per quire must I sell it to gain 20 ^ on the cost ? 

Ans. 12 cents. 

8. What' must I ask apiece for lamps that cost $4 a doz., that 

I may make 25^ ? Aiis. 41 §^ cts. 

4. Sold nutmegs at 40 cents a pound, and lost 20 ^J? ; what did 
they cost per lb. ? Ans- 50 cents. 

5. Sold a carriage for $240, which was 40^ less than it cost ; 
required the cost. Ans. $400. 

6. Lost $15 by selling a watch at 25^ below cost; what was 
the cost? Ans. $60. 

7. By selling a lot of goods for $27.60, 1 gain 15% ; what did 
I give for them ? Ans. $24. 

8. If, by selling gloves at GO cents a pair, 20^ is gained, what 
was the cost per dozen pairs ? Ans'. $6. 

9. What would have been the cost per doz. if, by selling them 
at 60 cents, 6^% had been lost ? Ans. $7.68.' 
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,10* What was mj property worth 10 years ago, if it hft§ siiice 
increased 100%, and it is now worth $7000 ? . 

11 « What must be the amount of my sales for a year, that 1 
may clear $800 at a profit of 16% ? 

^ 12. If I pay 45 cents a pound for tea, and sell it at 6Q cents, 
wbat% do I gain? 

56 — 45 = 11, the gain on 45 ; |^ reduced =: 24f %, Ans, 

13. What % is gained by selling goods at 10 cents a yd. which 
cost 8 cents ? Ana, 25 %. 

14. What % will be lost by selling a book for 75 cents which 
cost 80 cents? -in*. 6J%. 

15. If I buy a horse for $75, and sell him for $120, what is 
the % of gain ? 

16. If $1000 be paid for a lot of goods, $640 be received for 
one half of them, and $300 for the remainder, is there a gain or 
loss, and what % ? 

17. Bought paper at $1.75 per ream, and sold it at 20 cents 
p^r quire ; what % did I gain ? 

18. What % should I gain by selling at 1 cent a sheet ? 

19. Bought 150 beeves at the rate of $42.50 each, and 300 
sheep at the rate of $^.50. I sold the lot for $10300 ; what did 
I,gain% ? 

20. By selling wood at $6.50 per cord, I gain 30% ; what did 
I give per coi-d? - ^ 

21. Bought a cord of wood for $5, and sold 2cd.ft. for$1.62|; 
what was the gain %*? 

22. If a grocer buy 15 cwt. 3 qr. 20 lb. of coffee at $9, what 
would he gain or lose % by selling the lot for $207.35 ? 

23. What % is lost by selling a lot of goods for f of their 
cost? 

24. What % is gained by selling a lot of goods for 2 times 
their cost? 

25. What was the cost of a lot of land which, selling at 20% 
below cost, brings $240? 

12 
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26. What was the original value of a share in a bridge, which, 
selling at 35% more than it cost, brings $780? 

27. Bought a cow for $87.50, which was 16f % more than her 
real worth ; what was her worth ? 

28. A grocer, after losing 11% of his apples, has 133.5 bbls. ; 
if the apples originally cost him $2.50 per bbl. for what must they 
be sold that he may lose nothing upon his purchase ? 

29. Bought and sold 250 lbs. of fish and gained $3.75, which 
was 42 f% of the cost, what did the whole cost, and what did 
they bring per lb. ? 

Note. — Further examples in Proiit and Loss will be found in Miscel- 
laneous Examples in Percentage. 
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300» Interest is a certain per cent, of a sum of money, 
paid by the borrower to the lender for its use. 

The Principal is the money lent. 

The Amount is the sum of the Principal and Interest 

The Legal Bate is the rate per cent, per annum established by 
law. 

Usury consists in taking more than the legal rate. 

Note. — The laws often impose heavy penalties for usury. 

.- ■■ / 

361* The legal rate is 5% per annum in England, France, 
and Louisiana; 7% in New York and several of the Western 
and Southern States ; 8 % in the Gulf States, excepting La. ; 
6% in a majority of the United States, including all oF N. Eng- 
land, and in Ireland, Canada and Nova Scotia. 

In many of the States higher rates may be received by agree- 
ment ; in California, any rate. 

Note I. — In this book, 6^ will be understood where no ^ is na;ned. 

Note n. — Business men reject mills from the products when less than 
and call 5 or more 1 cent. In this book mills are retained. 
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" 369. First Method op Computing Interest. 

At 6%, the interest on $1 for 1 year, or 12 months, is 6 cents. 
if for 12 months the interest is 6 cents, for every 2 months it 
is 1 cent ; for every 6 days, which is j\j of 2 months, the interest 
is ■j\y of 1 cent = 1 mill. ' The interest will be in the same pro- 
portion for a longer or a shorter period of time, and for larger or 
smaller sums. 

III. Ex. What is the interest of $200 for 5 y. 7 m. 19 d. ? 

Operation. 

The interest of $1 for 5 y. =5 X $.06 r= $.30 

" 7 m. =3^ X .01 = .035 

19 d. = di *X .001 = .003 J 

" " " " 5y.7m.l9d.= . . . ^;^ 

« « « $200" « « = 200 X .338i=$67.633i, ^n& 
Hence the 

EuLE. To find the interest on $1 for any time at G^^? : Take 
6 times as many cents as there are yearSy one half as many cents 
as there are months, and one sixth as many mills as there are days 
given^ and find their sum. 

To find the interest on any number of dollars: Multiply the 
principal by the interest of%\ for the given time. 

Examples. 

Find the interest of $1 for the following times : — 

1. 1 y. 3 m. 6 d. ^n*. $.076. 5. 1 y. 1 m. 10 d. 

2. 4y. 16d. Ans, $.242|. 6. The amount of $1 for 1 y. 

3. 4m. 5 d. Ans, $.620|. 8 m. Ans. $1.10. 

4. Im. 25 d. Ans. $.009^. 

7. What is the interest of $1 for 16 y. 8 m. ? Ans, $1. 

8. What is the interest of $300 for 2 y. 5 m. ? Ans. $43.50. 

9. What is the interest of $4.20 for 3 y. 6 m. 12 d. ? 
10. What is the amount of $1000 for 7 y. 10 m. 18 d.? 

Ans, $1473. 
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363* Second Method of Computing Interest. 

We see by Ex. 7, Art. 262, that the interest of $1 for 16 y- 
B m., or 200 months, is the same as the principal ; this is true <^ 
anj sum at 6%. Upon this fact is based an ingenious and 
practical method of computing interest. 

The following table shows the relation which the interest bean 
to the principal at 6% for various periods of time : — • 

Table. 



Interest for 16 


y. 8 m. or 


200 m. = 


Principal. 


tt- 


tt 


8 


y. 4 m. or 


100 m. = 


i do. 


u 


It 


4 


y. 2 m. or 


50 m.— 


i do. 


it 


tt 


2 


y. 1 m. or 


25 m. z= 


i do. 


it 


tt 


1 


y. 15 d. • or 


12i m. = 


• ^ do. 


M 


U 


5 


y. 6 m. 20 d. or 


66Jm. = 


ido. 


l« 


ti 


2 


y. 9 m. 10 d. or 


Ss\ m. = 


4 do. 


it 


tt 


1 


y. 4 m. 20 d. or 


16| m. = 


Ado. 


$t 


tt 




8 m. 10 d. or 


8Jm.=: 


^do- 


tt 


tt 


3 


y. 4 m. or 


40 m.—: 


4 do. 


tt 


tt 


1 


y. 1 m. 10 d. or 


13J m. = 


iof^do. 


tt 


tt 


1 


y. 8 m. or 


20 m. = 


tVdo. 


tt 


tt 




6 m. 20 d. or 


6|m. r- 


J of ^ do. 


tt 


It 




3 m. 10 d. or 


3im.= 


4 of ^ do. 


tt 


u 




10 m. 


— 


isVdo. -^ 


tt 


tt 




5 m. 


:iz 


J-of^rfo. 


tt 


tl 




2 m. or 60 d. 


— 


ikdo. 


tl 


It 




1 m. or 30 d. 


izii: 


i of ^fy do. 


tt 


It 




^ m. or 15 d. 


^n 


J of y^ do. 


tl 


It 




4 m. or 12 d. 


— 


i of ji^ do. 


U 


tt 




^ m. or 10 d. 


_- . 


4 of ^ do. 


tt 


It 




■^ m. or 6 d. 


= Aof 


T^ir or j^ do. 




it 




■^ m. or 3 d. 


— • 


i of TT?5Tr do. 


tt 


tt 




^ m. or 2 d. 




i of TsW do. 


tl 


tt 




^ m. or 1 d. 


— 


i of T^ do. 



To obtain the interest at 6% by this method for 200 monAs, 
20 months, 60 days, or 6 days, nothing is required but remov" 
in^ the decimal j^oint ; facility in computing for any other period 
of. time, depends upon svhdividing the given time into convenient 
factori and multiples of 200 months, 20 months, 60 dai/s, or 6 
dayss 
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III. Ex., I. What is the interest of $480 for 1 y. 3 m. ? 



1st Metboin 
$480 multiplied by 

.075 int. of $1 for 1 y. 3 m. 

2400 
3360 



2d Method. 
Principal, (1), $480 

Lit for 10 m. -^ of (1) z=:(2), , 24 
« « 6 m. J of (2) =(3), 12 

" « ly. 3 m. =4n*.$36 



$36,000, Ans, 

III. Ex., II. Required the amount of $872.82 for 6 y. 2 m. 

6d. 

2d Method. 

Principal (1), $872.32 . 

Int. for 50 m. ^of(l)i=(2), 218.08 

" " 20 m. ^of(l)=(3), 87.232 

" " 4 m. I of (3)= (4), 17.446 

" •* 6d.,niWoai)=(5), ^ 

6 y» 2 m. 6 d. Ans. $1195.950. 



li^ Method, 
$872.32 mulVd by 
1.371am'tof$lfor 

6y. 2m. 6d. 

87322 
610624 
261696 
87232 



« « 



$1195.95072, Ahs^ 

III. Ex., III. Find the interest of $762.75 for 3 y. 10 m. 
29 d. 

1st Method. 
762.75, multiplied by 
.234|, int. of $1 for 3 y. 10 m. 29 d. 

63562J 
305100 
228825 
152550 



Ans. $179,119+ int. of $762.75 for 3 y. 10 m. 29 d. 

2d Method. 
Principal (1), $762.75 



Int for 40 m. ^ (1) z= (2), 152.55 

" « 6|m. ^of^of (1)=:(2), 25.425 

« « 6d. ,n^ (1) = (4), .762 

« « 3d. \ (4) = (5), .881 



« <i 



3 y. 10 m; 29 d. 



Ana. $179,118+ 
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EXABIPLES. 

1. Find the interest of $100 for 1 y. 4 m. Am. $8. 

2. $75,085 for 1 y. 8 m. 6 d. Ans. $7,583. 

3. $987.35 for 4 y. 2 m. 28 d. 

4. $36.18 for 3 m. 7 d. 

. 5. $96.34 for 1 m. 10 d. 

6. $130.50 for 2 y. 9 m. 13 d. 

7. $800.20 for 3 y. 4 m. 12 d. 

8. $16.82 for 9 m. 27 d. j 

9. $1000 for 3 y. 10 m. 2 d. '^ 

10. $25.50 for 1 y. 1 m. 1 d. 

11. Find the amount of $14.98 for 2 y. 6 m. 29 d. 

Am. $17,299, 

12. Find the amount of $490.82 for 4 y. 7 m. 17 d. 
Vd. Find the amount of $97.65 for 5 y. 11 m. 14 d. 

9G4:« To FIND Interest At any other Rate than 6%. 

III. Ex. What is the interest of $490 for 1 y. 5 m. 24 d. 

at 7% ? 

Principal, (1);$490. 



Int. for 1 yr., .07 X (1) = (2), 34.30 

« « 4 m., \ of (2) = (3), 11.433+ 

« " 1 m., \ of (3) = (4), 2.858-1- 

« " 24 d. I of (3)* = (5), 2.286- 1- 

« " 1 y. 5 m. 24 d., Ans., $ 50.877+ 

Rule I. To find interest at any % : Find the interest for 1 
year hy multiplying the principal hy the given rate ; and from that 
interest compvie the interest for the given time, by Practice. (Art. 
249.) Or, 

Rule II. Find the interest at (d^o^ ond increase or diminish 
that interest as the given ^o is greater or less than 6 9^. 

Thus, for 7 % take 7 times ^ of the interest at 6 5^, or add | ; 
for 5 % take 5 times ^ of the interest at 6 %, or subtract ^ ; for 
7^ % take 7 J times ^ of the interest at 6 %, or add |, &c. 

* 24 d. = i of 1 mo. = -l of 4 mo. 
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Examples. 
Find the 

1. Interest of $837.36 for 3 y. 2 mo. at 7%. 

Ans. $185,614+. 

2. Interest of $400.08 for 2 y. 4 m. 2 d. at Q^Jj. 

Ans. $84,216+. 

3. Amount of $640 for 1 y. 6 m. at 7%. Ajis. $707.20+. 

4. Interest of $75.85 for 10 m. 3 d. at 9%. Ans, $5,745+. 

5. Amount of $416 for 3 y. 16 d. at 7%. 

6. Interest of $450 for 5 y. 4 m. 3 d. at 8%. 

7. Interest of $658 for 9 m. at J%. Ans. $2,467+. 

8. Amount of $325 for 3 d. at 11%. Ans. $325,196+ 

9. Interest of $896 for 2 y. 6J m. at 6§%. Ans. $151,822+ 

10. Interest of $187.50 for 2 m. 12 d. at 10%. 

26S. To FIND Interest on English Currency. 

III. Ex. Find the interest of 10 £. 15 s. 6 d, for 16 yr. 10 

mo. at 6%. 

Operation. 

> • 

10 £. 15 s. 6 d. = 10.775 £. 
10.775 £ multiplied by 
1.01, interest of 1 £ for 16 y. 10 m. 



Hence the 



10.88275 £ = 10 £. 17 s. 7 d. 3+qr., Ans. 



Exile. JRedtccethe shiUingSy pence, and farthings to the ded* 
mal of 1 £* (Art. 244), compute interest as in Federal Money^ 

and reduce the decimal of 1£ to s. d., ^c, (Art. 245.) 

* ' - 

♦ Shillings, pence, and farthings may be reduced to the decimal of a 
(K)und by inspection as follows : 

Illustration. CaU half the number of eoen ahiUings tenthSt 

6 s. 10 d. 3 far. = .296 £. and the odd shilling /if any, 6 hundredths, Re- 
5 s. = .25 d^^c pence and farthings to farthings, and call 

10 d. 3 f. = 43 f. = .045 them thousandths, adding one to the number 
••. 5 s. 10 d. 3 f . = .295 £. when it exceeds 12, and 2 when it exceeds 36. 
The decimal of a pound may be reduced to shillings, pence, apd far- 
things, as follows : 
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■ 

Examples. 

Find the 

1. Interest of 10 £. 15 s. for 2 y. 9 m. 10 d. 

Ans. 1 £. 15 s. 10 L 

2. Interest of 17 s. for 1 y. 1 m. 4 d. 

3. Interest of 241 £. 10 s. 6 d. for 1 y. 

4. Interest of 15 £. 7 s. 10 d. for 3 y. 11 m. 14 d. at 4%. 

5. Interest of 27 £. 7 s. 11 d. for 1 y. 7 m. 18 d. at 5^. 

6. Amount of 20 £. 8 s. for 4 y. 2 m. 27 d. at 8%. 

7. Interest of 482 £• 10 s. for 3 y. 2 m. at a rate eqOal to 1 
shilling on £1. Ans. 76 £. 7 s. ll d. 

360» In computing interest, it |d often necessary to find the 
time between two dates. This may be done by subtraction, as in 
Art. 204, or mentally as follows: — 

III. Ex., I. What is the time from May 19, 1860, to Mar. 
28, 1862 ? 

From May 19, '60, to May 19, '61, = 1 y. 
From May 19, '61, to Mar. 19, '62, z= 10 nu 
From Mar. 19, '62, to Mar. 28, '62, = 9 d. 

From May 19, -60, to Mar. 28, '62, = 1 y. 10m. 9 d., Ans. 

III. Ex., II. What is the time from May 19, '60, to Mar. 
15, '62 ? 

From May 19, '60, to* Mar. 19, '62, as above, = 1 y. 10 m. ; but to 
Mar. 15, '62, it being 4 days less, it is 1 y. 9 m. 26 d. Hence 

Rule I. Find the number of years and months between the first 
date and the same day of the nwnth in the second date. Ifthit^ 
folk short of the true time, add the difference of days ; if ii 
reaches beyond ity subtract the difference of days. 

Bulb II. Find the number of years and entire calendar 
months between the dates, and then the remaining days. (p. 329.) 

NoTB. — The answers given in the book are by Rule L Answers 
obtained by both rules are given in the Key. 

Illustration. CtiU every tenth 2 shillings, and e^ery 5 

.5S4£=a: lis. 8d. 1 far. hundredths, 1 shilling. Call the remainder 

.^ £ = 11 s. farthings, subtracting 1 if the number ex* 

.034 £ = 33 far. = 8 d. 1 far. ceeds 12, and 2 if it exceeds 36. 
.-. .JS4 £ « 11 s, 8 d. 1 far. "^ 
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It is just to compute interest by the exact nmnber of days in each eal« 
endar month. This is the method employed by the United States Got- 
emment and throughout Qreat Britain. For method of computing inter- 
est at 7^%f see Appendix, p. 335. 

9I67« Miscellaneous Examples* 
What is the interest of 

1. $270.87 from Oct 17, 1860 to Dec. 28, 1863? 

Ans. $51.^61+, 

2. $400.37 from Mar. 14, 1857, to Sept. 9, 1859? 

Ans. $59,722-1-. 

3. $1000 from Nov. 11, 1856, to Aug. 15, 1862, at 7% ? 

Ans. I403.277+. 

4. $19.80 from Oct. 15, 1859, to Apr. 19, 1860, at 5%? 

Ans. $0,506. 

5. $130.16 from Feb. 7, 1866, to Dec 1, 1870, at 8% ? 

Ans. $50.154-|-. 

6. $99.99 from Jan. 15, 1860, to Mar. 10, 1863, at 3% ? 

Ans. $9.457-(- 

7. $62.50 from Aug. 3, 1862, to Apr. ll, 1863, at 7^% ? 

Ans. $a.229-f-. 

8. $175 from Dec. 4, 1861, to May 1, 1864 ? 

9. $2000 from Sept. 8, 1859, to Jan. 3, 1861 ? 

10. $120.90 from July 10, 1865, to Feb. 2, 1868, at 9% ? 
il. $456.82 from June 15, 1830, to June 6, 1865, at 1^ ? 

Find the 

12. Amount of $365 from Dec. 12, 1860, to Mar. 7, 1861. 

Ans. $370,171—. 

13. Ampunt of $58.80 from Nov. 1, 1844, to Feb. 1, 1849, 
at 7^%. 

14. Interest of $40.75 from Aug. 19, 1835, to June 17, 1838, 
at 4%. 

15. Interest of $150 from July 5, 1860, to Mar. 17, 1862. 

16. Interest of £1000 from July 8, 1858, to Mar. 5, 1860, at 

7%. 

17. Amount of 430 £. 7 s. 8| d. from July 15, 1870 to Oct. 5, 
1874, at 12%. ) * Ans. 648 £. 8 s. 11 d. 
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18. Interest of 15 £. 10 s. from Dec. 28 to Jan. 4, by the exact 
humber of days. Ans. 4 d. 1 + ^• 

19. Interest of $1600 from Aug. 10, 1864, to Jan. 1, 1865, by 
the exact number of days, at 5 ^ . Ans. $32. 

20. A man gave his note (Art 268) May 7, 1830, for $1800, 
with interest; what sum would discharge the note June 21, 
1834? Ans. $2245.20. 

21. In settling with a person, Jan. 1, 1859, 1 found I owed 
him $387.20; for this sum I gave my note on interest at 7% ; 
what should I pay to discharge this note Oct. 20, 1859 ? 

22. There are two notes, one dated Jan. 19, 1850, for 8375.83, 
the other dated May 19, 1851, for $76.19 ; what is the amount 
of both notes Jan, 1, 1852, each bearing interest from its date ? 

23. Keed and Frescott bought goods to the following amounts, 
agreeing to pay l<fo interest from the date of purchase : July 8> 
1864, 1470 ; July 28, $235 ; Oct. 2, $206. What will be the 
amount due Jan. 1, 1865 ? Ans. $937.366-{-. 

24. What is the balance of the following account Jan. 1, 1862, 
and due to whom, reckoning interest on each item from its date ? 



Leoitabd Habbis 
Db. In % with Mabtin Lincoln,* 



Or. 



1861. 








1861. 








May 5 


To Wool, 


$400 


00 


Feb. 16 


By Oats, 


$200 


00 


June 7 


« Goods, 


420 


00 


May 5 


" Corn, 


174 


00 


Aug. 28 


« Goods, 


225 


00 


Sept. 14 

ft 


" Hay, 


380 


00 



Ans. Due M, Lincoln, $301,505. 

25. Find the balance due Cabot in the following account, Oct. 
1, 1865, interest at 6%, from the date of the items : — 

Abthub Lee 
Db. In % with Geo. D. Cabot. Cb. 



1865. 
Mar. 29 
Apr. 22 



To Mdse., 
Cash, 



(( 



$476 
869 



93 

82 



1865. 
Apr. 24 
May 15 



By Mdse., 
" Mdse., 



$389 
379 



51 

84 



* The Dv. side of this account shows what goods Harris has bought 
of Lincoln ; the Cr, side what he has sold to Lincoln, 
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PARTIAL PAYMENTS. 

Notes, 

268 • A Fronussory I^ote, usually called a Note^ is a 
Written promise to pay money or merchandise for value re- 
ceived. 

269* The sum promised is called the Principal or Faoe 
of the Note, and should be written in words. 

370. In order that a note shall draw interest from date, ^with 
interest " must be inserted in it ; but notes on ^mand^ without 
interest specified, draw interest from the time payment is de- 
manded ; and notes on iime^ from the time when due, if not then 
paid, though interest is not specified. 

27 !• To be negotiable, t. e,, transferable or salable, a note 
must be made payable " to order" or "bearer." If " to order," 
the holder cannot transfer it without endorsing it, i, c, writing 
hi8 name on the hack of it. 

The endorser of a note becomes liable for its payment under 
certain circumstances. He may endorse, without becQming lia- 
ble, by writing above his name "without rebourse." 

2T2. According to custom, and, in many States, by law, a 
note is not considered due till three days after the time specified 
for its payment. These are called days of grace, and interest 
is taken for them. 

'273. Partial Payments are payments in part of notes or 
other obligations. 

274:. . To compute the interest on notes when partial pay- 
ments have been made, observe the following, called 

The Government Rule. 

1. Find the amount of the sum due from the time interest com- 
mences to the timeiof the first payment ; subtract the payment, if 
it will cancel the interest, and consider the remainder a new prin- 
cipal ; find the amount of this new principal from the time of the 
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jirst payment to the time of the second ; subtract the second papm 
ment as before, and so proceed to the time of settling the note, 

2. By the decisions of the United States Court, wlien a pay* 
ment wiU not cancel the interest due, interest is computed an the 
principal tiU sujfficient sums have been paid to cancel aU the in^ 
terest due, when aU the paymetifs are subtracted from the amount 
due as if paid in one sum. ^ 

Note. — When partial payments are made, the accotint is kept by en- 
tering the same, with their dates, on the back of the note. The entries 
are called endorsements. 

Examples. 

1. Suppose a not^for $1908.42, dated Aug. 9, 1851, to be on 
interest till Feb. 15, 1852, when a payment of $1732.59 is made; 
what sum will remain doe ? Ans. $234,991. 

2. Suppose the above balance ($234,991) to remain on inter- 
est till April 3, 1853, when another payment of $50 is made ; 
what will then be due ? Ans. $200.97. 

3. Suppose the balance ($200.97) to continue on interest to 
Jan. 9, 1860, what will be due at that time ? 

4. A note for $75.83, with interest, is dated Jan. 19, 1850; 
suppose $15 to be paid July 15, 1850, what will remain due ? 

5. Suppose $40 of the above balance to be paid April 13, 
1852, what will then be due ? 

6. If this balance remains on interest till Feb. 7, 1853, what 
sum will then be due ? Ans, $31,105+. 

7. A note for $50, dated Jan. 1, 1862, is on interest at 6% 
till April 15, 1862, when a payment of $25.87 is made. What 
sum will remain due ? 

8. If the balance of the above should remain on interest at 7% 
till Jan. 13, 1863, what will then have to be paid to discharge 
the note ? 

Promissoey Note. (Art. 268*) 

9. $300. Philadelphia, April 5, 1857. 

On demand, I promise to pay E. Varnum, or bearer, three 
hundred dollars, with interest, value received. C. J. P0TtB& 
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On the above note were the following endorsements : — » 
Keceived^ May 29, 1860, $217.49. 
^ Apr. 23, 1862, $50. 
What will be the balance due on the above note December 15, 
1869 ? Am. $153,275. 

Operation. 

Principal, $300. , on interest from Apr. 5, /57. 

Interest on principal, . 56.70 , to May 29, '60, (3 y. 1 m. 24 d.) 

Amount, $356.70 

1st payment, .... 217.49 

2d principal, .... $139.21 , on interest from May 29, '60. 

Interest on 2d principal, 15.869 , to Apr. 23, '62, (1 y. 10 m. 24 d.) 

Amount, $155,079 

2d payment, .... 50. 

3d principal, .... $105,079, on interest from Apr. 23, *62. 
Interest on 3d principal, 48.196, to Dec. 15, '69, (7 y. 7 m. 22 d.) 
Amount, $153,275, ^«5. 

10- $1000 . BUELINGTON^ Oct. 5, 1854 

For value received, I promise to pay to the order of Joseph 
P. Battles, one thousand dollars, with interest, on demand. 

J. BUSXELL. 
ENDOESEMENTS. 

Received of within Dec. 8, 1854, $125. 
a a « May 12, 1855, 316. ' 
« *' *< Sept. 2, 1855, 417. 
a « « Mar, 9^ i856, 100. 

What balance remained due June 15, 1856? Ans, $93.353 -[-• 

11. $700. Lancaster, April 5, 1847. 

On demand, with interest at 7%, we promise to pay H. K. 
Oliveb, or order, seven hundred dollars, vqIu^ r^cejvQd. . 

Warren Burton & Co. 

ENDORSEMENTS. 

Received of within, Oct. 29, 1850, $217.49. 
« « « July 23, 1852, 200.00. 

Wiiftt iwmained due Dec. 12, 1859 ? Ans. $814,681. 
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Note* — In the following examples in Partial Payments, consider each 
note to be on demand tcith interMt &om its date, unless otherwise specified. 

12. A note for $960 is dated Nov. 16, 1855, on which was 
paid $140, Nov. 11, 1856; $80, July 30, 1857; $70, Jan. 2, 
1858; and $100, Dec. 1, 1858. What balance is due Oct. 30, 
1859, reckoning interest at 7% ? . Ans. $806,077. 

13. $350. Bristol, April 5, 1850. 

For value received, we jointly and severally promise John 
Ingalls to pay him, or order, three hundred fifty dollars, on 
demand, with interest at 5^ per annum, after three months from 
date. Hood & Bishop. 

On this note were the following endorsements : Nov. 1, 1852, 
received $87 ; March 7, 1855, received $150 ; Feb. 19, 1858, 
received $115. What was due Sept. 15, 1862 ? Ans, $125.61+. 

14. A note for $935 is dated Sept. 1, 1855, on which was paid 
$125.75, Jan. 15, 1856; $250, March 25, 1861 ; $300, May 10, 
1861. What was the balance due July 1, 1801 ? Ans. 549.713. 

Operation. 

Principal, $935. , on interest from Sept. 1, 1855. 

Interest on principal, . 20.881, to Jan. 15, ^^Q (4 m. 14 d.). 

Amount $955,881 

1st payment, .... 125.75 

2d principal, .... $830,131, on interest from Jan. 15, ^5Q. 
Interest on 2d principal, 258^724, to Mar. 25, !61 (5 y. 2 m. 10 d.). 
Interest on 2d principal, 6.225 , to May 10, '61 (1 m. 15 d.*). 

Amount, $1095.08 

2d and 3d payments, . 550.00 , both required to cancel interest 
3d principal, .... 545.08 , on interest from May 10, '61. 
Interest on 3d principal, 4.633, to July 1, '61 (1 m. 21 d.). 
Amount, $549,713, Ans. 

15. $500. Salem, April 1, 1855. 

For value received, I promise to pay W. J. Bolfe, or ordei; 
five hundred dollars, on demand, with interest from Oct. 1, 1855ii 

Irekas Edwabds. , 

4 
f 

• See Art. 274, Eule, 2d Clause. 
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ENDOBSEMENTS. 

Received of the within, Apr. 1, 1856, $12. 
« « " « Apr. 1, 1857, $100. 

« « « " Apr. 1, 1858, $100. 

What is due June 19, 1858? Ans. $36a.646-|-. 

16. A note for $1000 is dated June 1, 1860. the endorse- 
ments are : $75, paid Aug. 1, 1860 ; $125.75, paid Dec. 15, 1860 ; 
$250, paid Feb. 25, 1866; and $300, paid Apr. 10, 1866. What 
will be due on this note June 1, 1866? Ans. $549.713-|-. 

17. A note for $790, dated Oct. 9, 1862, is endorsed Sept. 6, 
1863, with $320; Jan. 30, 1864, with $10; Oct. 9, 1864, with 
$190. What balance is due Feb. 3, 1865, interest at 5% ? 

Ans. $338.77+. 

18. A note for $800, dated Jan. 15^ 1860, is on interest after 
6 months, and is endorsed Apr. 18, 1861, $100 ; Jan. 1, 1863, 
$70 ; and June 15, 1864, $62.50, — interest being at 7 % . What 
was due July 15, 1865 ? Ans. $830,415+. 

19. Upon a note of $425, dated July 13, 1859, there are the 
following endorsements : August 10, 1861, $50 ; November 18, 
1862, $150. What will be due, if the note is settled July 13, 
3863? 

20. A note for $250, dated May 15, 1838, is endorsed Feb. 
25, 1841, $111.66§;'Oct: 19,- 1842, $15; May 9, 1848, $62; 
and Oct. 15, 1849, $100.30. Required the balanc(>due July 22, 
1851. 

21. A note for $489 is dated Jan. 20, 1850, and endorsed as 
follows: June 26, 1850, received $50; Feb. 26, 1852, received 
$40; July 8, 1855, received $90; Jan. 26, 1856, received $200; 
June 20, 1856, received $200. If this note was on interest from 
three months after date, what was due Nov. 20, 1856? 

fS7S^ The following rule for Partial Payments is in general 
use, when the whole period of time is less than one year: — 

Rule. Find the amount of the principal for the whole time 
the note is on interest ; find, also, the amount of each payment 
from the time it is made to the time of settling the note ; and de- 
duct the sum of the payments^ with their ird^rest^ from the amount 
of the principal. 
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III. Ex. 1800. Burlington, July 7, 1860. 

Three months after date, I promiae to psgr John Thetfori>i 
or bearer, eight hundred dollars, wHh intere$^t 

Benjamin Stokes. 

On the back of the above note were recorded the following 
payments:—- 

Received) Aug. 16, 186071200. 
" Oct. 8, 1860, $480. 
« Feb. 20, 1861, $49.92. 

What balance was due at the time of settlement, July 1, 
1861 ? Ans. $84.65. 

Operation. 

Principal, $800, from July 7, W, to July 1, ^61 (1,1 m. 24 d.), 

amounts to . . . . . . • . -$847.2C 

Ist pay%^200, from Aug. 16, ^, to July 1, '61 

(10 m. 15 d.), amounts to * . . . $210.50 

2d pay't, $480, from Oct. 8, 'eo, to July 1, '61 

(8 m. 23 d.), amounts to ... 501.04 

3d pay't, $48.92, from Feb. 20, '61, to July 1, '61 

(4 m. 11 d.), amounts to ... 51.01 — 

762.55 



Balance due, . . . Ans. $84.65 



1. $10000^jyV Concord, Oct 4, 1863. 

In two months irom date, I promise to pay to the order of 
Benjamin Tyler, at Suffolk Bank, Boston, ten thousand ^^ 

dollars, with interesti value received. 

Thomas Beekan. 

endorsements. 

Received of within, $672.41, Nov. 5, 1863. 
« « « $7682.42, Nov. 15, 1863. 
« '* « $437.98, Nov. 16, 1863. 
i< « " $833.42, Nov. 19, 1863. 

What was the balance due on the above note, when the note 
became >due? 4nSs> $443«5Ji& 
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2. $1200 Albany, April 1, 1862. 

< One year front date, for value received, I promise to paj to 
J. y. Smiley or order, twelve hundred doUai», with interest, at 
7^. Orbin Jones. 

The above was indorsed as follows :— 

April 11, 1862, $161-08 ; July 18, 1862, $224.14; 
July 27, 1862^ $17-90; Jan. 28, 1863, $100,25. 

What was still due April 1, 1863? 

^w. $756,565. 

376. The Mowing is th'e 

CJONNECTICUT EuLE. 

\\ When a year's interest or more has accrued cd the time of 
« payment^ and always in case of the iast paymentjfoUow th9 
G0vemment Rule. (Art. 274.) 

2. When less than a year's interest has €tccmed at the time of 
ti payment, except it he the last payment, find the difference between 
the amount of the principal for an entire year, and the amount 
of the payment for the balance of a year cfter it is made / this 
difference will form the new principal* 

Z. If the interest which has arisen at the time of a payment 
exceeds the payment, no interest will he computed upon the pay^ 
menty h^ only up^n the principal 



1. $1000. Hartford, March 9j 1855* 

In one year from date, for value received, I promise to pay 
Gjbo. YATEd or order, one thousand dollars, with interest, at 
6^^ Joseph W. Boomer, Jr. 

ENDORSEMENTS. 

Received Nov. 19, 1855, $204; Sept. 25, 1856, $50; 
June U, 185a, $600 ; Nov. 1, 1858, $85. 

. Whiit takace was due Jan. 1, 1899 ? ^ns. $241.70S. 

13 
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Ofbratiok. 

$1060 Amount of principal from Mar. 9, '35 to Mar. 9, '36, (1 yr.). 

207.74 " Ist payment from NoY. 19, '35 to " " (3}m.). 

852.26 Balance, forming 2d principal. 
51.135 Interest from Mar. 9, '36 to Mar. 9, '37, (1 yr.). 

903.395 Amount 
50. 2d payment, being less than $51,135, has no interest 

853.395 Balance, forming 3d principaL 
64.857 Interest from Mar. 9, '37 to Jmie 15, '38, (1 yr. 3 m. 6 d.). 

918.252 Amount 

600. 3d payment, time being more than 1 year, has no interest 

318.252 Balance, forming 3d pruliipal. 
10.396 Interest from June 15, '38 to Jan. 1, '39, (6 m. 16 d.). 

328.648 Amount of 3d principal to time of last payment 
85,85 Amount of $85 from Nov. 1, '38 to Jan, 1, '39, (2 m.). 

$242,798, Ans. Balance due Jan. 1, '39. 

377« Annual Interest. 

III. Ex. What is the amount due on a note for $1000, inter- 
est payable annually, if no payment should be made till the ex- 
piration of 4 y. 6 m. 12 d. ? 

The holder of this note should be allowed interest on the 
interest from the time it is payable to the time of settlement, 
in addition to the interest upon the note. 

The int on $1000 for 4 y. 6 m. 12 d. = $272.00 

" " $60for3y. 6 m. 12d.'\ 



«« « $60 " 2 y. 6 m. 12 d. 
« " $60 « 1 y. 6 m. 12 d. 
" «« $60 « 6 m. 12d. 



= the int on $60 > 

^for8y. Im. 18d.$ — ^'28 

Principal, 1000.00 



Amount due, $1301.28^ Ans. 

"Vi Interest is first taken upon the face of the note for the full 
time ; then upon the $60 due at the end of the first year for the 
balance of the time for which the note has to run ; and so on for 
the other payments. Hence the 

Rule for Annual Interest. Compute interest on the 
principal for the entire time it is on interest ; compute interest 
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also upon one year'^ interest for the sum of all ike periods of 
time for which each yearly interest remains unpaid. The sum 
of the interests thus found toill he the annvxd interest 

Examples. 

1. What is the annual interest of $20.0 for 4 j. 6 m. 3 d. ? 

^n<. $59,884 

2. What is the annual interest of $334 for 3 y. 8 m. 10 cL ? 

Ans. $80,148+. 

3. What is the annual interest of $118.50 for 5 y. 3 m. 18 d. ? 

Ans. $42,588+. 

4. What is the amount at annual interest of $175 for 6 y. 2 m. 
25 d.? Ans. $250,821+. 



COMPOUND INTEREST. 

d78* Compound Interest is interest on both principal and 
interest. 

Note. — Interest may be compomided, or added to the principal, an- 
niiallj, semi-annually, or for any period of time agreed upon; but no 
compound iilterest can be collected legally. The receiving of it does not, 
however, render the creditor liable for usury. (Art 260.) 

379. III. Ex., I. What is the compound interest of $212 
for 2 y. 5 mo. 6 d., at 6% ? 

OPEBAtlOK. 

Frinoipal, $212 

Amount of $1 for 1 year, 1.06 

" $212 for 1 year, 224.72 

« SI " " 1.06 



« $212 « 2 years, 238.2032 

" $1 " 5 m. 6 a., 1.026 

" $212 " 2y.5m.6d., 244.3964832 

Principal, subtracted, 212. 



Compound Interest, $32.396+> Am- 



ige PERCENTAGE. 

' Mm.n ttjtt CalottItAtino Compottnd IxtEnEST. Fifzd rt« 

;nmauHt of the prindpcd to the time when interest is firtt ^h^; 

Jind the amount of this sum for <z second period of time «s «rf 
firsts and so on tiU the entire periods of time for which interest 

..is to he compounded are exhausted; find the amount for- the 

balance of time as in simple interest. This will he the amount 

at compound interest* To obtain the compound interest^ ^iiUract 

the first principal 

Examples* 

1. What is the amount of $350 for 8 years, at 6% ? 

Ans. $416.^55+. 

% What is the compound interest of $250.50 for 4 years, at 

'5% ? Ans, $53,984+. 

3. What is the amount of $1000 for 3 y. 11 mo., at 6% ? 

Ans. $1256.521+. 

4. What is the compound interest of $427.56 for 3 y. 7 m. 
6 d., at 6% ? Ans. $100,003. 

5. What is the compound interest of $350.60 for 2 y. 11 m., 
•'^t7%? * J;i5. $76,558+. 

6. What is the amount of $250 for 1 y. 3 m. 18 d., at 5% per 
iindiiBl, interest compounding semi-annually ? 

Operation. 

Multiplied by . . ^:\j . 

'ATtrouAt of $2^ for Ist 6 mo., 
Multiplied by amount of $1 for 6 mo., . 

Amount of $250 for 1st 12 mo., . 
Multiplied by amount of $1 for 3 m. 18 d., 

Amount of $250 for 1 y. 3 m. 18 d.,. • . . Ans. $266,595+ 

7. What is the amount of $30 for 1 y. 2 m., at 6% per an- 
num, intesPOSt compounding semi-annually ? Aiis. $32,145+. 

8. What is the compound interest of $800 for 1 y. 1 m., at 
6%, interest compounding quarterly ? Ans. $53,336+. * 

9. What is4he compound interest of $240 for 8 m. 15 d., at 
10% per annum, interest payable semi-annually? 

10. Find the compound interest of $80 from Sept. 1, I860 to 
Oct 7, 1861, at 8 ^. 



;Ateount of $1 for 6 mo., j|. * - $1,025 

250 



25^.25 
1.025 

262.656+ 
1.015 
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^ . 11. What is the amount of $1400 for 1 y. 2 m. 28 d^ interest 
compoundiDg at the expiration of every 4 months? 

12. Required the amount of $700 from Jan. 5, 1864, to Nov. 
21f 1865^ at 4% per annum, interest payable semi-annually. 

960« The process of comjputing compound interest may be 
shortened by the following 

Table, 

Shomng the amount of $1 or £1 at compoimd interest from 1 year 
to 30 years, at 3, 4, 4J, 5, 6, and 7^. 



Yew. 

. 1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 


3 p. cent. 


4 p. cent. 


4|l p. cent. 


5 p. cent. 


6 p. cent. 


7 p. cent. 


1.030000 
1.060900 
1.092727 
1.125509 
1.159274 


1.040000 
1.081600 
1.124864 
1.169859 
1.216653 


1.045000 
1.092025 
1.141166 
1.192519 
1.246182 


1.050000 
1.102500 
1.157625 
1.215506 
1.276282 


1.060000 
1.123600 
1.191016 
1.262477 
1.338226 


1.070000 
1.144900 
1.225043 
1.310796 
1.402552 


1.194052 
1.229874 
1.266770 
1.304773 
1.343916 


1.265319 
1.315932 
1.368569 
1.423312 
1.480244 


1.302260 
1.360862 
1.422191 
1.486095 
1.552969 


1.340096 
1.407100 
1.477455 
1.551328 
1.628895 


1.418519 
1.503630 
. 1.593848 
1.689479 
1.790848 


1.500730 
1.605781 
1.718186 
1.838459 
1.967151 


1.384234 
1.425761 
1.468534 
1.512590 
1.557967 


1.539454 
1.601032 
1.665073 
1.731676 
1.800943 


1.622853 
1.695881 
1.772196 
1.851945 
1.935282 


1.710339 
1.795356 
1.885649 
1;979932 
2.078928 


1.898299 
2.012197 
2.132928 
2.260904 
2.396558 


2.104852 
2.252192 
2.409845 
2.578534 
2.759031 


1.604706 
1.652848 
1.702433 
1.753506 
1.806111 


1.872981 
1.947900 
2.025816 
2.106849 
2.191123 


2.022370 
2.113377 
2.208479 
2.307860 
2:411714 


2.182875 
2.292018 
2.406619 
2.526950 
2.653298 


2.540352 
2.692773 
2.854339 
3.025599 
a.207135 


2.952164 
3.158815 
3.379932 
3.616527 
3.869684 


1.860295 
1.916103 
1.973587 
2.032794 
2.093778 


2.278768 
2.369919 
2.464715 
2.563304 
2.665836 


2.520241 
2.633652 
2.752166 
2.876014 
3.005434 


2.785963 
2.925261 
3.071524 
3.225100 
3.386355 


3.399564 
3.603537 
3.819750 
4.048935 
4.291871 


4.140562 
4.430401 
4.740529 
5.072366 
5.427432 


2.156591 
2.221289 
2.287928 
2.356565 
2.427262 


2.772470 
2.883369 
2.998703 
3.1J8651 
3.243397 


3.140679 
3.282009 
3.429700 
3.584036 
3.745318 


3.555673 
3:733456 
3.920129 
4.116136 
4.321942 


4.549383 
4.822346 
5.111687 
5.418388 
5.743491 


5.807352 
6.213867 
6.648838 
7.114256 
7.612254 
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III. Ex., II. What is the compound interest of $520, at 7^o.9 
for4y.lm. 24d.? 

Operation. 

Amount of $1 at 1^ for 4 y. by the table, . . $1.310796 

Multiplied by the principal, 520 

• -^— — .»— ^i^ 

Amount of $520 for 4 yrs., 681.613-|- 

Multiplied by am't of $1 for 1 m. 24 d., . . . . 1.0105 ^ 

Amount of $520 for 4 y. 1 m. 24 d., . . • • • 688.769-[-' 
Principal subtracted, 520. 

Compound interest, uin«. $168.769-{- 

13. What is the compound interest of $480 for 7 y. 10 m. ? 

Jns. $277,829+. 

14. What is the amount of $100 for 2 y. 4 m., at 7% ? 

15. What is the compound interest of $200 for 3 y. 2 m. 6 d. ? 

16. What is the amount of $221,075 for 3 y. 5 m., at 7% ? 

17. What is the amount of $280 for 1 y. 10 m. 22 d., interest 
payable semi-annually ? 

18. What is the amotint of $50 for 3 y. 13 d., at 5% ? 

19. What is the compound interest of $896 for 2 y. 6 m. 15 d, 
at 5% ? 

20. Find the compound interest of $300 for 3 y. 4 m. 12 d., at 
7%. 

21. Find the amount of £58 for 3 y. 5 m. 

4w5. 70£. 16 s. 1+d. 

22. Find the compound interest of 75 £. 9 s. 9 d. for 4 y. 8 m. 
27 d., at 5%. 

23. What is the difference between the compound and simple 
interest of $678.25 for 3 y. 6 m. 6 d. ? Am, $11,488—. 

24. What is the difference between the compound and simple 
interest of $100 for 1 y. 4 m., the compound interest payable 
semi-annually ? ' 

25. What is the difference between the amount of $175.08, at 
compound and at simple interest, from May 7, 1861 to Sept. 25, 
1863, at 7% ? 
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c 26. Find the diiFerence between the simple and compound in« 
terest of 94 £. 12 s. 6 d. for 2 y. 6 m. 12 d., at B% ? 

For Dictation Exercises, see Key. 
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381* Since interest is always the product of the three 
factors, principal, rate, and iime^ it follows that to find the time, 
rsite, or principal, when the interest and two of the other terms 
are given, it is only necessary to divide the interest by the prod- 
uct of the two given terms. 

38d. To FIND THE Time, when the Interest, Prin- 
cipal, AND Bate are Given. 

III. Ex. In what time will $300 gain $63 interest at 6% ? 

Operation. The interest of $300 for 1 year at 

Int. of $300 for 1 y. =$18 q^ is $i8 . it wiU require as many 

1® ) ^'^ years for $300 to gain $63 as $18 is 

3^ vrs Ans contained times in $63, which is 3^ 

times. Ans, 3J y. Henee the 

Rule. To find the tinie, when the interest, principal, and rate 
are given : Divide the given interest by the interest of the principal 
at the given rate for 1 year. 

Examples. 

What time will be required 

1. For $400 to gain $20, at 65{> ? Ans. 10 m. 

2. For $500 to gain $60, at 4% ? Ans. 3 y. 

3. For $68.25 to gain $3,003, at 6% ? 

4. For $640 to gain $67.20, at 7% ? 

5. For $3000 to gain $205, at 5% ? 

6. For $408 to gain $170, at 7^% ? 

7. For $450 to gain $192.30, at 8% ? 

8. For $280 to amount to $301, at 5^^ ? 

Note. — Subtract $280 from $301 to find the interest. * 

9. In what time will $200 amount to $400, at 6% ? 

10. In what time will $500 amount to $658.33^, at 6% ? 
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883« To FIND THK Bate, when the Interest, Toie, 

AND PkINCIPAL ARE KNOWN. 

III. Ex. At what rate per cent, will $250 gain $25 m 2 
years? 

OPERATioir. $ If the interest of 

Int. of $250 for 2 y. at 1^, . . $5)25 $250 for 2 y. at 1 

5 percent, is $5yitwiU 

lequire as many times 1^ to gain $25 as $5 is contained times in $25, 
which is 5 times. Ans» 6>6. Hence the 

BuLE. To find the rate, when the interest^ time, and principal 
are given : Divide the given interest by the interest of the prind^ 
pal for the given time at 1 per cent. 

Examples* 
At what fo ^ill 

1. $360 gain $40.80 in 1 y. 5 m. ? Jns. 8%. 

2. $100 gain $33^ in 12 y. 6 m. ? Jm. 2|%. 

3. $250 gain $3.75 in 4 m. ? 

4 $25 gain $7.87^ in 3 y. 6 m. ? 

5. $100 gain $25 in 7^ y.? 

6. $48.24 gain $8.71 in 2 y. 9 m. 10 d.? 

7. $75 amount to $78.75 in 2 y. 6 m.? 

Note. — $78.75 — $75 = $3.75 int^est. 

8. At what rate will $50 amount to $55^.25 in 2 y.? 

9. At what rate will $1000 amount to $1058.33^ in 10 m. ? 

384:» To FIND THE Pkincipal, when the Interest, 

Time, and Rate are known. 

III. Ex. What principal will yield $42.50 interest in 8 m. 
15 d. at 6% ? 

Operation. $ 

Int. of $1 for 8 m. 15 d. at 6^, . . . $.Oi25 ) 42.50 . (1000. 
' The interest of $1 for 8 m. 15 d. at 6^ is $.0425 ; it will require as 
many dollars of principal to gain $42.50 as $.0425 is contained times in 
$42.50, trhich is 1000 times. Ans. $1000. Hence the 
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. BtTLB. To find the principal, when the interest, time, aiid ralte 
are known :2)mcfo the given interest hy the interest ofl dollar at 
the given rate for the given time* 

Examples. 

What principal will gain 

1. $15 in 2 y. at 6% ? ' Am. $126. 

2. $20 in 4 y. at 5% ? Aas. $100. 
S. $76.50 in 2 y. 6 m. at 8% ? 

4. $1,705 in 7 ra. 15 d. at 4% ? 

5. $68,999 in 1 y. 4 ra. 24 d. at 5% ? 

6. $4,128 in 11 m. 14 d. at 6% ? 



Note. — (4. 128 ■\- .057 J). Reduce dividend and diYisor to thirds before 
dividing. Ans» $72. 

7. What principal will be required to gain $24 in 60 days at 
2% a month? 

8. What principal must be on interest 2 y. 5 m. 29 d. at 6% to 
^n $89.40 1 

9. What is the principal which being on interest at 7% per 
annum, gains $62.50 semi-annually ? 

985. To FIND THE Principal, when the Amount, Time, 

AND Kate are known. 

III. Ex. What principal will amount to $17,238 in 2 m. 12 
d.at7%? 

Operation. The amount of 1 dollar for 2 m. 12d. is 

$17.238 -r $1,014 = 17. $1,014 j it will require as many dollars to 
amount to $17,238 as $1,014 is contained times in $17,238, which is 
17 times. Ans, $17. Hence the 

Rule. To find the principal, when the amount, time, and rate 
j>re known : Divide the given amount hy the amount of 1 dollar 
at the given rate for the givers time. 

m 

Examples. 

What principal will amoui^ 

1. To $870 in 7 y. 6 m. at 69j? ? Ans. $600. 

2. To $537.50 in 2 y. 6 m. at 6% ? Ans. $467.89^j. 
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8. To $2072.25 in 30 da. at 5% ? Jns. $2063.651+. 

4. To $412 in 90 da. at 1% a month? Jju. $4001 

5. To $100 in 3 J. 6 m. at 5^% ? 

6. To $343.75 in 2 y. 1 m. at 7% ? 

7. To $206.25 in 7 m. 15 da. at 5% ? 

For DictatKm Ezerdsest see Key. 

PBE8ENT WOBTH AND DBSCOUKT. 

L This subject is a practical application of Art 285. It 
embraces all examples in which it is required to know what sum 
' will equitably discharge a note or debt at a ^Tcn time before it 
is due. 

387* The Present Worth of any sum of money due at a 
future time without interest, is such a sum as put at interest at 
the given rate will amount to the debt when it becomes due. 

It is eyident that where money is worth 6% a year, $106 due 
in one year is the same in value as $100 paid now ; for $100 
put at interest for 1 year will amount to $106. 

388* Disooimt is that part of an obligation which is abated 
or given up when the payment is made before it becomes due, 
and should in justice equal the interest upon the present worth 
for the given time. 

389. III. Ex. What is the present worth of $210 due 1 
year hence, money being worth 5^ ? 

Here $210 is the amount of some principal for 1 year at 5^; $1 
amounts to $1.05 in a year ; hence it will require as many dollars to 
amount to $210 as $1.05 is contained times in $210, which is 200 
times. Ans. $200. Hence the 

BuLE. To find the present worth : Divide the given sum hg 
the amount of 1 dollar at the given rate for the given time. 

The discount of the above ($210) is found by subtracting $200 from 
$210 ; this leaves $10, which- is precisely the same as the interest of 
$200 for 1 year at 6^. Hence the * 

KuLE. To find the discount : Subtract the present worth from 
Ufiven sum. 
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Examples. 

1. Find the present worth of $27.50 for 1 y. 8 m. at 6%. 
27.^0-^1.10 = 25. Ans.ik25. 

2. Find the present worth of $100.96 for 8 mo. at 6%. 

Ans. $97,076 +-. 

3. Find the present worth and discount of $200 due in 3 mo. 
at 69^. Ans, $197.0444- pres. worth; $2,956— discount. 

4. What is the discount of $100 for 9 mo. at 4% ? 

Ans. $2,912+. 

5. What is the present worth of $1609.30 for 10 m. 24 d. at 
5%? ^7W. $1540. 

6. What is the present T^rth of $175.80 for 9 m. 20 d. at 6% ? 

175.80 -r- 1.048J == 527.40 -7- 3.145 = 167.694+. 

Ans. $167,694+. 

7. What is the discount of $661,375 for 3 m. 15 d. at 6% ? 

-471*. $11,375. 

8. What is the present worth of $96,347 for 8 m. 3 d. at 7% ? 

Ans. $92. 

9. Find the present worth and discount of $75.50 for 8 m. 10 d. 

Ans. $72.48 pr. w. ; $3.02 disc 

10. Find the present worth of $800.75 for 1 y. 1 m. 10 d. 

Am. $750,703+. 

11. What is the present worth of $75.85 due in 4 m. at 5% ? 

12. What is the present worth of $221,075 due in 3 y. 5 m. 
at7%? 

13. If a note for $500 be due in 2 years without interest, 
what is its value at the present time, money being worth 79& ? 

14. What is the present value of $50 due in 3 y. 13 d., inter- 
est being 5%? 

15. A note for $240 is dated June 1, I860, due in 8 m. 15 d.; 
what money will discharge it at date? Ans. $230,215+. 

16. A note for $500 is dated April 5, due in 90 days ; what 
money will discharge it at date ? 

17. What would discharge tjie above June 22 ? Ans. $499+. 

18. A note for $2000, dated July 15, was given for 1 year, 
without interest; what will discharge it at date ? 
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19. What will discharge it Oct. 15 of the same year? 

J«<.|1913.875-f. 

20. What sum paid down will dischai^e a note of $500, dae 
in 2^ years, the rate being 5% ? 

21. What is the cash value of a note for $927.60 on 7 days' 
credit? 

22. What is the value of a note for $139.50 Dec. 11, 186d| 
which is dated Sept 9, 1863, and given for 1 year? 



$251.90. TUENTON, April 1, 1862- 

In nine months from date, I promise to pay J. Adams, or 
bearer, two hundred fifty-one /^ dollars, value received* 

C. Quint. 

23. What will discharge the above at its date, the rate of dis- 
count being 6% ? 

24. What will discharge the above April 16, 1862, the rate 
being IoJq ? 

I^For Dictation Exercises, see Key. 

BANK DISCOUNT. 

SBOO. Bank Discount is an allowance made to a bank for 
paying a note before it is due. 

391 • Bank discount is the interest on the face of the note 
for the time it is discounted and three days of grace (Art. 272). 

393* The holder of a lote discounted at a bank receives the 
face of the note minus the discount. This is called the present 
worthy the proceeds, or avails of the note. 

111. Ex. What is the bank discount on a note of $300 for 
4 months, at 6% ? What are the avails ? 

Operatiox. 
The interest on $300 for 4 mo. is $6.00 
« •* " $300 for 3d. is .15 

« « « $300 for 4 m. 3 d. is $6.15, discount, 
$300 — $6.15 =: $293.85, avails of note. 
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Hence the 
. Rule. To find the Bank Discount : Compute simple interest 
on the given sum for the time it is to remain on interest, plus three 
days of grace. 

To find the avails : Subtract the discount from the given sum. 

Note. Suppose the above (111. Ex.) was a 6 months note dated 
Jan. 5, which was to be discounted at a bank March 5, the operation 
would be precisely the same ; the note would mature * July 5, with 
grace, July 8, and would be discounted for the time to elapse between 
March 5 and July 8, wliich is 4 months and 3 daj-s. 

Examples. 

Find the bank discount 

1. On $75 for 30 days. Am. $.412-f. 

2. On a 90 days note for $500, dated May 10, and discounted 
June 9. Ans. $5.25. 

3. On a 60 days note for $250.84, dated Oct. 28, and dis- 
counted Nov. 12. Ans. $2,054+. 

4. On $1000 for 3 mo. at 7%. / Ans. $18.083-f-, 

5. What are the avails of a note of $700, discounted at a 
bank for 69 days ? ^ Ans. $691.60. 

6. A trader buys 9^00 pairs of shoes at $.75 a pair cash, and 
immediately sells them at $.90 on a note payable in 4 montha 
without interest ; suppose he gets his note discounted at a bank 
for the 4 months, what will he have made ? Ans. $118.395« 

For Dictation Exercises, see Key. 



393* To FIND FOR WHAt A NOTE, MUST BE GIVEN, WHICH, 
DISCOUNTED AT A BaNK, WILL YIELD A CERTAIN SUM. 

III. Ex. What must be the face of that note which, being 
discounted at a bank for 60 days, will yield $148,425? 

The bank discount of $1 for 63 d. = $.0105; $1 — $.0105 == 
$.9895, a^'ail8 of $1. $148,425 -7- $.9895 = $150, fece of note. 

If $1 were discounted at a bank, it would yield $.9895 ; to yield 
$148.42, the note must be given for as many dollars as $.9895 is con- 
tamed times in $148,425, which is 150 times. Ans. $150. 

* A note is said to mature when it becomes due. — See Ap^enduL^^'^^^^'^ 
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Hence the 

Rule. To find th^ face bf a note which, discounted at a bank^ 
will yield a certain sum : Divide the required sum ^ $1, minus 
the hank discount of %1 for the given time at the given rate, and 
the quotient will he the face of the note, 

« 

Examples. 

1. What must be the face of a note that it may yield $80 when 
discounted at a bank for 30 days ? Ans, $80.442-f-. 

2. For what must a note on 4 months, without interest, be 
given, that, when discounted at a bank, it may yield $489.75 ? 

Ans. '$500. 

3. For what must a note be given, which is to run 90 days, 
that it may yield $400 ? 

4. What must be the face of a note having GO days to run, 
that it may yield $989.50 ? 

5. For what must a note, dated Sept 1, pn 4 months, be given 
to yield at its date $400, when interest is 7^ ? 

6. For what must a note, dated Jan. 1, payable in 3 months, 
discount being 5^%, be given, to yield $150 ? Ans, $152.162 — * 

7. For what must a note on 6 months be written, to yield 
$495.85, when the discount is 7^% ? , 

j^* For Dictation Exercises, see Key, 

4 

394:« Miscellaneous Examples in Banking, &c. 

Note. — All examples in Present "Worth or Discount should be con- 
sidered in True Present Worth or Discount (page 202), unless Bank Pres- 
ent Worth or Bank Discount is definitely stated. 

1. A note for $500, dated July 1, is given for 20 days without 
interest ; what is its true value July 15 ? . Ans. $499.50-f- 

2. What will discharge the above, Aug. 14 ? (Exact days.) 

Ans. $502. 

$200. Boston, April 1, 1862. 

Four months from date, I promise to pay John Bills, or order, 
two hundred dollars, value received. John Obne, Jr. 
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3. Suppose the above to be a good and true note, "what is it 
really worth to the holder in cash at its date, monej being 6% ? 

Ans. $196.078+, 

4. What could he get from a bank for it at its date ? 

Jns. 1195.90. 

5. What would he get for it May'l, by true discount? (Art. 
287.) Ans. $197,044+. 

6. What ought he to get for it April 1, 1863 ? Ans. $208. 

7. What is the difference between the avails of a note for 
$200, payable without interest in 18 months, whether it be paid 
by true or by bank discount? Ans. $1.586-f-. 

8. What will be the difference between the true and the bank 
discount of a notd for $90.50, due Feb. 9, 1862, and discounted 
June 15, 1861 ? Ans. $.177+. 



$300. ' Hartford, July 15, 1860. 

For value received, I promise to pay to the order of myself 
three hundred dollars, in one year, with interest after six 
months. John A. Andrew. 

9. What sum will the holder of the above receive, if it be 
discounted at a bank Sept. 15, 1860 ? 

10. What sum would the holder of the above receive at its 
date by true discount ? 

11. What would discharge the above note May 8, 1861 ? 

12. What would be the bank discount of the above at its date? 



$300. New Bedford, Oct. 5, 1860. 

For value received, I promise to pay Alvin Dow, or order, ^ve 
hundred dollars in three months* Allen Jones. 

13. What cash must be paid to discharge the above note at its 
date by true present worth ? 

14. What would be the avails of it at a bank Dec. 5, 1860? 

15. What would be its real cash value March 17, 1861 ? 

16. What would be the true discount on it Nov. 5, 1860? 

17. What would be the bank discount of it Nov. 5, 1860? 



208 PERCENTAGE. 

18. What would be due on the above note Feb, 15, 1862, if 
$50 had been paid on it at the termination of each six months 
from its date, interest being 5% ? 

fi9S. Genebal Heview, No. 6. 

1. Reduce 75%, 16|%, 37J%, 95%, and 83 J% to their low- 
est terms, and give their sum in a common fraction. 

2. If you buy socks at $4.80 per dozen pairs, and sell at $.50 
per pair, what % do you gain ? 

3. For what must apples which cost $1.25 per bbL be 8(Vld to 
gain 20% ? 

4. If 25% is lost by selling a pair of boots at $4^, what was 
the cost? 

5. What is the simple interest of $300 from May 5, 1860, to 
Feb. 2, 1862, at 1^% a month? 

6. What is the amount at compound interest of $271.36 for 
2 y. 6 m. at 6% ? 

7. What is the present worth of $4508.25 ibr 11 days, at 6%? 

8. What is the bank discount of $450 for 30 days, at 5% ? 

9. What are the avails of a note of $100 discounted at a bank 
for 27 days? 

10. What is the amount at simple interest of 5£. 4s. 6d. for 2 
years, at 5% ? 

11. The interest of $400 for a cettain time at 6% was $60; 
what was the time ? 

12. What principal at 5% will gain $4.50 in 10 months? 

13. At what % will $462 gain $103.95 in 2 y. 3 m. ? 

14. For what must a note be given, whidi, discounted at a 
bank at 6 % for 60 days, will yield $1295 ? 

15. Given a note for $2500, dated Sept. 5,- 1862, on which 
were paid $50 Jan. 29, 1^63^ $500 July 1, 1804. The note 
being on interest at 6 % from its date, what was due Sept 5, 
1864? 

C3P* l?'or changes, see Key, 
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COMMISSION, BROKERAGE, AND STOCKS. 

S96. Commission is a certain percaitage received by a 
commission merchant for transacting badness as factor, or agent, 
for another* 

397* Brokerage is the percentage received by a broker* 
A Broker is one who exchanges money and deals in stocks and 
bills of credit. 

208* Stocks are Government Bonds of all kinds, and shares 
of the capital invested in Banks, Insurance Companies, &c. 

399* When stocks and money sell for their original or nom- . 
inal value, they are said to be at par ; when they sell for more 
than their nominal value, they are said to be ai an advance, above . 
pOTy or at a premium ; when they sell for less than their nominal 
value, they are said to be at a discounty or below par, 

■ 300* In Commission, the % is estimated upon the sum ac^ 
iuaUy eocpended; in Brokerage, upon the par value, or an as- 
sumed value. . 

* 

III. Ex. My agent buys a quantity of goods for |220 ; what 
is his commission at 5 % ? 

$220 X -05 = $11, Ans. Or, 
5 % =: 2*0 ; 2\y of $220 = 111, ^n«, 

I 

Examples. 

. 1. What should a commission merchant receive for selling 
4750 pounds of sugar at 12|^ cents a pound, his commission being : 
1%? ^7M. 5.937-f.. 

2. A stock broker purchases for a person 8 shares of stock in 
a manufacturing company at $72 a share ; what is his commission 
ati%? 

8. What is a broker's commission for negotiating a loan of 
$4500 at J%? 

4. Dupee & Sayles bought on account of T. Winship, 4 shares 

14 
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of Essex Company's stock, at $27 each, their commission being 
ifc ; what is Winship's bill ? Am. $108.27. 

5. What amount of current money will be given in exchange 
for $450 of that which is at 5 % discount ? Jns. $427.50. 

6. When gold is at a premium of 25 ^c 9 what must be paid for 
$275 of gold? ^»«. $343.75. 

7. If an auctioneer sells, on a commission of 8^, 14 chairs at 
$1.25, 1 bedstead for $10, and a miscellaneous lot for $53.79, 
what sum will be due the person for whom he makes the sale, 
his commission being deducted ? 

8. What is the commission on the sale of 200 yards of broad- 
cloth at $4.80 per yard, 6% being paid for selling, and 2^^o for 
guaranteeing the sales ? An$, $81.60. 

Note. — The seller sometimes guarantees the payment for the goods 
sold ; for this he is paid a premium. 

9. What are the net proceeds on the sale of a lot of crockery 
amounting to $10650, commission being 4^%, and lj-% being 
allowed for guaranteeing payment? Ans. $10011. 

Note. — To obtain net proceeds, deduct commission. 

10. What are the net proceeds from the sale of 1260 barrels 
four, at $3.50 per bbl., charges for freight and storage being 40 c. 
per bbl., commission for selling being 2%,and for guaranteeing 
sales li% ? 

11. What are 50 shares of railroad stock worth, at 4^ ad- 
vance, the par value being $100? 

$100 X 1.04 X 50 = $5200. Ans. $5200. 

12. What would be the value, of 15 shares of the above stock, 
at 7 % premium ? 

13. What would be the cost of 8 shares of the above, at a dis- 
count of 35%? 

14. What would be the value of 4 shares in the stock of a gas 
company, originally worth $200, at 3% aborve par? 

15. What would be the value of 12 shares of above stock, at 
17% below par? 

16. A certain corporation, wishing to increase their capita] 



-- — ■ . 
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Stock witlout multiplying their shares, assessed the stockholders 
40% on the par value of their stock, which was $500 per share ; 
what was assessed on a person holding 3 shares ? 

17. What was the par value of the stock per share in the 
corporation after the assessment was made ? 

18. If I buy 10 shares of stock, originally worth $100, at 
16% above par, and sell it at 7% below par, what do I lose ? 

Ans. $250. 

19. What would have been my gain if I had bought the above 
at 10% discount, and sold it at a premium of 8% ? 

20. Bought 75 shares in a savings-bank, par value being $50, 
at 6|^% advance, and sold at 3^% above par; what did I lose 
on the lot ? 

21. The amount of the deposits in the savings-banks of Massa- 
chusetts for 1863, was $44,785,438.56; the ordinary dividends 
were at the rate of 4^% of the deposits; what was the total of 
the dividends ? 

301* To FIND THE Commission or Brokerage and the 
Sum invested, when both are contained in a cer- 
tain Sum sent to a Factor or Broker. 

III. Ex. I send to my agent at St. Salvador $1224; wha* 
part of this sum will remain to invest in sugars, after deducting 
his commission of 2% on what he lays out? 

Operatiok. Since the commission is 

$1224-7-$1.02 = $1200, sum to invest. 2^ of the sum laid out, 
$1224 — $1200= $24, commission. the agent receives $1.02 for 
every dollar which he is to lay out. If he receives $1224, he will have 
as many dollars to lav out as $1.02 is contained times in $1224, which 
is 1200 times. Ans, $1200. 

Hence the 

Rule. To find the sum invested : Divide the amount named 
hy $1 plus the commission o» $1 ; the quotient will he the sum 

invested. 

To find the commission or brokerage : Subtract the sum in^^ 
vested from the amount. 
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Examples. 

1. I have sent to a commission merchant in New York $450, 
of which he is to lay out what he can in butter, aftey reserving 
his commission of 2% on the purchase ; what is the purchase ? 

Ans. $441,176+; 

2. What part of a remittance of $328.25 will remain to be in- 
vested after 1% of the investment has been deducted? 

Ans. $325. 

3. How many barrels of flour at $5 each can a factor pur- 
chase with a remittance of $2575, after deducting his commission 
of3%? Ans. 500 hhL 

4. How many shares of stock at $100 each can a broker pur* 
chase with a remittance of $520, allowing himself a brokerage of 
4%? 

5. A real estate broker receives $2593.75 ; what number of 
acres of land at $1.25 per acre can he purchase with the balance, 
after allowing himself 3j^ brokerage on the purchase ? 

6. Having remitted to my agent in New Orleans $891.75, to 
be expended for sugars, after reserving his commission of 2^%, I 
received from him 29000 pounds of sugar ; what was the cost 
per pound? 

7. I have authorized a broker to employ $292.32 in the pur- 
chase of a certain stock for me, allowing him 1^% commission; 
what number of shares originally woRh $100 can he purchase, 
if they are now 72 ^o below par ? 

8. Wm. H. Ladd sells for Chas. Smith 2500 pounds of butter 
at 14 cts., and 100 pelts at $1.50 ; from the proceeds he deducts 
his commission of 3 % and $4 for cartage, &c., and with the bal- 
ance purchases for Smith, after deducting his commission of 1^% 
on the purchase, a lot of sheeting at 10 cts. per yard; how many 
yards can he purchase ? 

For Dictation Exercises, see Key. 
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INSURANCE. 

302* Insurance is security to indemnify for loss. 
Property Insurance indemnifies for loss by fire^ shipwreck, 

&C. 

Life and Health Insurance indemnify for loss of life or 
health. 

303* The persons or company that insure are called wwcfcr- 
tcnters» 

304:« A Policy is the written contract between the insurci 
and the insured. 

303. ^Premium is a certain per cent, of the sum insured 
paid to the underwriters for the insurance. 

306, Examples. 

1. 'Ref|uired the premium for insuring a house for $1000 at 

00- 1% ^ *1^0^ = ^16; i% of $1600 = $8, Am. 

2. What is the insurance on $1000 worth of furniture at i%, 
including $1 for policy ? . Ans, $6, 

3. Insured | of a store valued at §15000 at §5^ .and paid $1 
fpr policy. What amount is paid ? 

. 4. Effected insurance on the ship Susan to Cadiz and back for 
<>10000 at 2,%, and on ha* return cargo, worth $7500, at 1^% ; 
what is the amount of insurance, including $1 for policy? 

Ans. $313.50. 

S. A lot of clothing worth $4000 is insured for | of its value 

»^ 2% 5 ^^ *^® goods are damaged by fire to the amount of $500; 

what will be the net loss to the underwriters^ making no account 

of interest? '*- Ans, $ASO. 

NoTB. — ThtJ underwriters will make good to the* insured his actual 
Xoas* Their net loss will be $500 minus the premium. 

. 6. What wiH:}be, the premium for insuring $15500 on a school- 
house for 10 years at 2|5^ ? 

7. What would be the lo§s to the insurance coo^anjif the 
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above bailding should be destroyed by fire, and the insurance be 
paid in 6 months from the date of the policy ? Ans. $15116.84. 

Note. — Reckon interest on the premium for 6 mo^jiths. 

8. Insurance was effected upon f of a ship and cargo, valued 
at $50000, at 1|^ ; what would be the actual loss to the under<^ 
writers if the ship and cargo should be totally lost at sea, makii^ 
no allowance for interest ? 

9. What would be the actual loss to the owners ? 

Ans. i?13203.125* 

307. To FIND FOR WHAT SuM AN INSURANCE POUCT 
MUST BE TAKEN OUT, TO SECURE A CERTAIN StJM AND 

COVER THE Premium. 

III. Ex. For what must a policy be taken out to insure $500 
on a ship's freight, and cover the premium of 2^ ? 
Opeeation, 

1 — .02 = .98 Since the premium is 2^ of the policy, the 

$500-*- .98 zn $510,204. prbperty ($500) must be 98-^ of the policy | 
if $500 is 98-^, 1^ will be ^ of $500, and 100>B ^-iU be 100 X ^ 
of $500, which is $510,204. Ans. $510,204. Hence the 

Rule. To find for what sum an insurance policy must be 
taken out, to secure a certain sum and cover the premium : IH" 
vide the sum to be secured hy 1 minus the rate per cent, of insur^ 
once ; the quotient will he the amount of the policy. 

Examples. 

1. What policy will cover 82000 of property and a premium 
oiZtfo'i Ans $2061.855-1- 

2. I have loaned $1140 to a friend, to be secured by a policy 
on his life ; for what must a policy be taken to secure the sutt 
loaned and cover the premium of 5% also ? Ans. $1200^ 

3. Having adventured $1800 to Calcutta, what policy should 
I take out to secure both the adventure and the premium of 6% > 

4. For what must a policy be taken out to cover a loan oi 
. $588 and a premium of 12^^ upon it? 

For Dictation Exercises, see Key. 
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AVERAGE, OR EQUATION Of PAYMENTS. 

^ 308* Equation of Payments is the process of finding an 
average time for the equitable payment of several sums due at 
different times. 

300« The Equated Time is the date at which all the items 
may be paid without loss to either party. 

310, The Term of Credit is the time from the contract- 
ing of a debt to the date of its becoming due. 

311* To FIND THE Equated Time, when the Terms of 

Credit begin at the same Date. 

III. Ex. I owe P. Benjamin two notes dated March 1, — 
one for $80, to be paid in 12 months, the other for $40, to be 
paid in 3 months. When, without loss to either Benjamin or 
myself, can I pay both notes at once ? 

Interest Method. 
Operation. I am entitled to keep these 

12 months' interest on $80 = $4.80 two notes till their interest 
3 « « « 40= .60 equals $5.40 J if I pay them both 

TZZ 7T^ at once, it should be at such time 

i of ^y of 120 = .60 J .60 ) 5!40 f^l ^^- ^ *^^ 7^^^^ ^^^f ^^ 
' ^^ ^ for $120 to gain $5.40; $120 

gains 60 cts. a month ; .*. to gain 

Mar. 1+9 mo. :^ Dec. 1. Ans, ^•' An *4. mi 

ix«*. X T-«/ xitv. x^c , o. ^^40^ It Will require as many 

months as 60 cts. is contained times in $5.40= 9 months, which added 
to Mar. 1, is Dec. 1. Hence 

Rule I. To find the equated time when all the terms of 
credit begin at the same date: Find the interest on each item 
for its time of credit ; divide the sum of the interests by the in* 
(p'est of the sum of the items for one month. The quotient wiU 
he the equated time in months. 

Add the equated time to the date. 

Note I. — To obtam the interest for 1 month, remove the decimal point 
two placet to the left, and divide by 2. 
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Note II. — If any item contains cents, reject them if they are less than 
60, and increase the dollars by one if they exceed 60, « 

Product Method. 

Operatiow. The use of $80 for 12 m. = the 

80 X 12 = 960 ygg Qf ^i fQj. 9gQ ^ . ^jjg ^g^ ^^ 

^QX ^ =2^ $40 for 8 m. = the use of $1 for 

120 ) 1080 ^^^ ^' ^^ ^' ^^ ^' + ^^ ^°' 
120 m,=$l for 1080 m., which =z 

9 m. $120 for ^ij^of 1080 m, or 9 m., 

which added to Mar. 1. = Dec. 1, Ans, Hence 

* 

Rule II. Multiply each payment by the number of days or 
months to elapse before it becomes due ; divide the sum of the prod^ 
nets by the sum of the payments^ and <idd the quotient to the 
date, 

NoTS. — The examples in this book are performed by the Interest 
method. 

Examples, 

1. What is the equated time for paying $50 due m 5 m. from 
May 14, 186B, $35 due in 4 m., and $25 due in 2 m. frosn. the 
same date? Ans, Sept. 14, 1863» 

2. B. Frank holds five notes against me, dated June 7, 1864; 
one for $500 on 4 ro., one for $750 on 5 m., one for $200 on 
12 m., one for $400 on 2 m., and one for $400 on 17 months' 
credit ; what is the time at which «U should be paid if paid in 
one sum ? Ans, Jan. 7, 1865. 

3. Having sold Samuel Bond real estate to the amount of 
$2000, he gave me four equal notes for it, dated Oct. 4, and pay* 
able in 5, 6, 9, and 12 months; what is the average time for the 
payment of all the notes ? Ans, 8 m. 

4. What is the average time for paying $20 due in 20 days, 
$20 due in 100 days, $70 due in 30 days, $20 due in 60 days, 
and $40 in 70 days ? Ans, 1 m. 20 d. 

5. April 1, C. A. Brown purchased coal to the amount of 
95000, i of which was to be paid in 6 months, j- in 12 months^ 
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find the remainder in 9 months ; for what time should a note 
without interest, dated April 1, 1865, in payment of all the sums, 
be allowed to run, and when should the note be paid ? 

Arts. Jan. 28, 1866. 

6. A owes B $360.25 (Note 2, Art.311),i of which is to be paid 
in 7 months, J of the remainder in 8 months, ^ of what then re- 
piains in 10 months, and the balance in 4^ months ; in how many 
pionths and days should the whole be paid ? Arts, 6 m. 22 d. 

7. Sept. 25, bought 3 parcels of goods, as follows : a bill 
amounting to $225.25 on 12 months' credit, a bill amounting to 
$125.25 on 6 months' credit, and a bill amounting to $40 on 5 
months' credit; what was the mean time for paying all? 

Ans. 10 m. 

Note. — "When a sum is paid immediately, the term of credit expires 
foistantly, and it will have no corresponding interest or product in time. 

6. A person promised to pay $7000, \ of it immediately, -J of 
the remainder in 8 months , \ of what then remained in 22 
months, and the balance in 16 months ; what is the equated time 
for paying the whole ? Ans, 12 m. 

9« A mei*chant tailor finds, on examining his account with 
Jones dz. Co., May 5, that he owes them for 150 yds. of silk, at 
$.50 per yd., which is due that day ; for 2359 yds^ of cambric, at 
$.10, which will be due in 6 days; for 12j- yds. broadcloth, at 
$5.00 per yd., which will be due in 16 days; for 50 yds. of 
doeskin at $3.75 per yd., which will be due in 20 days ; what is 
the average time for paying the whole ? If the tailor settles the 
account by giving his note, when should the note begin to bear 
interest ? 

S13. To FIND THE Equated Time, when the Terms 
OP Credit begin with different Dates. 

• III. Ex. J. Rives bought of A. Ainger the following billa 

of goods: — 

Sept. 15, a bill amounting to $100, 

<* 30, « « « $400, 
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Oct. 8, a bill amounting to $250, 

« 10, ** u u J250, 

^Hiat is the equated time for paying the whole? 

To equate the above bills, it is necessary to assume a data 
from which to compute the interest on the several items ; anjr 
date may be assumed, but the most convenient date for examples 
generally, on account of reckoning the time, will be found to bo 
the last day of the month before the earliest date at which any item 
becomes due ; this in the above example is Aug. 31. 

OPERATION BY INTEREST METHOD. ^ ^^^ ^ ^ aSSOmed datC, 

lo days' interest on $100= .25 . ' o . ^Z^ , , , • ^ \I 

30 « « « 400=2.00 Aug 31.Biv«.irc«ldk«emter^ 

38 « « « 250 = 1.584 <« the ".everal bUk from Aug. 31 

^^ ,. s. . ^ * to theu: respective dates, amount- 

40 " " « 250=1.6&J : " „ f (j^^^A 

2. ing in all to $0.50 > .*. payment 

^^^ ^-^Q should be made at such time after 

Jof^of 1000 = 5; 5) 5.50 Aug. 31 as will be required for 

1 jn, $1000 to gain $5.50, z= 1 m. 3 d., 

X.1 m. = 1 m. 3 d. which added to Aug. 31 is Oct. \ 

Aug. 31+1 m. 3 d. = Oct 3. -4w«« Hence the 

BuLE. To find the equated time when the terms of credit 
begin with different dates : Assume that the time for paying 
aU the items is on the last day of the month previotis to the 
earliest day at which any item is dtte ; find the interest on each 
item from the assumed date to the date when it is due, and divide 
the sum of the interests by ^ of^^f^ of the sum of the items ; the 
quotient wiU be the time after the assumed date, in months, when 
aH should be paid. 

KoTB I. — .1 m. = 3 d. ; ,03 m. = 1 day nearly, etc. 

Note II. — Reject tbe fraction of a day when it is less thaa ^ ; rec^oit 
it 1 day when it is ^ or more. 

1. Find the equitable time for the payment of the following: 
$300, due April 1, 1869 ; $450, due Dec. 1, 1869 ; and $600, due 
March 10, 1870. (Assumed date, March 31, 1869.) 

Am. Nov. 25, 1869^ 
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2. Find the mean or average time for paying the follow- 
ing: $12.45, due Feb. 10, 1860; $24.17, due Mar. 1, 1860; 
$15, due Mar. 14, 1860; $30, due Mar. 16, 1860; and $12.70, 
due Mar. 7, 1860. Ans. Mar. 5, 1860. 

Edwin Foote'a ledger contains the following account. 



Thomas Wing, 



Dr, 



Or. 



1861. 
July 1. 
1862. 
Apr. 1. 
Oct. 2. 



To Merchandise. 






u 
(I 



250 


00 




400 


00 




000 


00 





Note. — This account shows that Wing bought of Foote merchaixdise 
at the times and to the amount indicated. 

8. Allowing interest on each item from its date, what is the 
time from which a note should draw interest in payment of all of 
the above items ? Ans, May 9, 1862. 

4. What is the equated time for paying the following bill ? 

New York, Jan. 1, 1861. 
E. Train & Co. 

1860. Bought of F. Fogo & Co. 

Jan. 20. M'd'se on 3 mo., $100. 

Mar. 15. " " 2 « 100. 

Apr. 12. « « 2 " 100. 

The kbove items will be due as follows: April 20, May 15, and 
June 12. Equate from these dates. Assumed date^ Mar. 31. n 

Ans. May 16, 1860. 

5. Equate the following : — 

RoxBURTj, Jann 1, 1865. 
Mr. J. Stow 

1864. Bo't of Z. Churchill, 

Jan. 5. M'd'se on 5 mo., $400. 

May 5. « .« 4- " 600. 

« 15. " " 4 ^ 200. 

Ans. Aug. 8.> 
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6. If one note should be given for the following three, when 
should interest commence upon it ? 

A note for $200, dated May 15, 1864, on 90 days. 
« « u 250, " June 1, " " 60 " 
u u « 700, « July 8, " " 30 « 

7* What is the mean time for the pajnnent of the following 
bills of goods purchased by Calrow & Co. of Armstrong & Co. ? 

1856. June 1, a bill of $200 on 90 days. 
Feb 1, " « 800 " 75 " 
Apr. 1, '^ " 300 « 60 '^ 
July 1, " " 650 « 40 
Feb. 1, " " 1000 « 20 






1857. 






8. What is the equated time for paying the following ? 

Boston, Jidy 1, 1864. 
J. P. Putnam, 

To Weymouth Iron Co., Dr. 



1S64. 
Jan. 10. 
« 28. 
Feb. 29. 
Mar. 12. 
Apr. 8. 



To Merchandise on 3 mo., 

♦* 3 mo., 
" 60 d., 
" 4 mo., 
" 90 d., 



tt 

u 
tt 



tt 
tt 
tt 
tt 





9. Find the equated time for the payment of the following 
notes held by Page & Son against Washington Manufacturing 
Co. 

A note for $560. dated Jan. 1, 1856, on 5 monthi. . 
« « 846.15 " Feb. 11, « « 6 « 



u 


tt 


728.50 


<( 


Mar. 20, " 


" 6 


u 


u 


it 


400. - 


tt 


July 30, « 


« 6 


tc 


It 


a 


560. 


tt 


Sept. 12, " 


« 8 


it 


u 


u 


600. 


tt 


Dec. 18, " 


" 6 


u 


a 


u 


500. 


tt 


May 10, 1857, 


tt tt 


if 


ti 


« 


350.75 


tt 


« 7 (( 
•> 


tt it 


u 


(( 


tt 


820.20 


it 


Apr, 17, « 


tt tt 


u 


Dictj 


itio 


n Exercises, 


see 


Key. 






^ 
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AVERAGE OF ACCOUNTS. 
313» To AVEEAGE AN ACCOUNT. 

III. Ex. I have jn my ledger an account with F. E. Clarke^ 
both the debt and credit sides of which consist of sundry items. 
The footing is as follows : — 

Dr. side $250, averaging due Feb. 9, 1863 ; the Cr. side $300, 
averaging due Apr. 4, 1863 ; at what time should I pay Clarke 
the balance ? 

Assuming, as in Art. 312, Jan. 31, 1863, as the time for settling this 
account, we compute interest on each item from this time till it is due. 

By settling Jan. 31, 1863, 

I should lose 63 days' int. on $300 = $3.15 
Clarke would lose 9 days' int. on $250 = $.375 

The balance due Clarke is $50. $2,775 int, my net loss. 

J of yfg. of $50 = $.25. 

2.775 -f- .25 = 11.1 m. =: 11 m. 3 d. 

Jan. 31, 1863 + 11 m. 3 d. = Jan. 3, 1864. 

If, by settling at the assumed date, my net loss of interest would be 
$2.775, 1 shall be entitled to keep the balance, $50, till it has gained 
$2,775, which, found by dividing it by the interest of $50 for 1 month, 
is 11 m. 3 d.; this added to Jan. 31, 1863, is Jan. 3, 1864, Ans. 

If, however, tHe dates were transposed, making Clarke's $250 dUe to me 
Apr. 4, and my $300 due t;o Clarke Feb. 9, by settling at the assumed date 
Clarke would lose 63 days' interest on $250 = $2.62^, 
I should lose .9 days' interest on 300 = .45 

The balance due Clarke is $50. $2.17^ int., C.'s net loss. 

If, by settling at the assumed date, Clarke's net loss of interest is 
$2.17 J, he may justly require me to pay the balance, $50, at such time 
prior to Jan. 31, 1860, as will be requured for $50 to gain $2.17^ of 
interest, which is 8 m. 21 d. ; this, reckoned back from Jan. 31, 1863, is 
May 10, 1862. 

From the above example we deduce the following 
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Rule. To equate an account : Assume that aU the items are 
to be paid on the last day of the month previous to the earliest 
day at which any item becomis due; find the interest on eojch 
item frofn the assumed date to the date at which it becomes due; 
find the difference between the interest on the Dr, and Or, sides of 
the account; divide this difference by the interest on the balance 
of the account for 1 month; add the quotient to the assumed date 
when the larger side has the more interest^ and subtract it from 
the assumed date when the larger side has the less interest. 

314:* Settlement can be effected earlier than the equated 
time, by deducting interest from the balance of the account for 
the time between the equated time and the desired time of set- 
tlement It can be effected later by adding interest The latter 
will be necessary when the equated time is already past Or, 

31S* If it be desired to settle an account at a 8peci£ed 
time, add interest to the items due before the specified time, and 
subtract interest from those due after the specified time ; the dif- 
ference between the total of the Dr. and Cr. items plu* or minus 
their interest, will be the balance due. 



316* Examples. 
1, When can the balance of the following ledger account be 
paid without loss to either party? 



De. 



Edwabd C. Damon. 



Cr. 



1863. 
Apr. 1 
July 8 


To Cash, 
" Mdse., 


$1000 
118 


00 
98 


1863. 
Apr. 14 
Aug. 10 


By Mdse., 
'< Real Estate, 


$1892 U 
94 33 


This 
mon rec 
Apr. 
July 


account show 
5ei¥es, 
1, $1000.' 
8, 118.98. 


s that 


Da- 


And 

April 

Aug. 


that he is credi 
14, with $139 
10, " 9 


tefl, 

2.59. 

03. 



We assume March 31 for settling the account 



AVERAGE OF ACCOUNTS. 



^8 



V 


' 


Operation. 


. 






Dr. 






Ce. 




Date. 


9tcm. Days. 


Int. 


Date. Item. 


Days. 


Int. 


Apr. 1, 


$1000 1 


$ .166f 


Apr. 14, $1393 


14 


$3.25 


/TilyS, 


119 99 


1.9635 


Aug. 10, 94 


132 


2.068 




1119 


2.130+ 1487 




5.318 


e 






1119 




2.130 



Balance of %, $368 BaL of int., $3,188 
i^ of $368 =: 1.84 ; 3.188 -r 1.84 = 1.73 = 1 m. 22 d. 
Mar. 31 + 1 m. 22 d. = Ans. May 22, 1863. 

2. Add 3 months' credit to each item in the following, and 
equate the ^. 



Br. 



A. B. in % with C. D. 



Ce. 



1863. 




1863. 




?an. 1 


To BaL Ledger B., 


$50 


00 


Mar. 3 


By Mdse., 


$50 00 


Mar.31 


" Real Estate, 


50 


00 


May 27 


(( u 


50 


00 


May 30 


" do. do. 


55 


00 











Assumed date, Mar. 31, 1863. Ans. May 12, 1863. 

3. When is the balance of the following ^ due ? 

Dr. Smith, Dove, & Co. Ce. 



1862. 
Jan. 6 
Feb. 7 



Mdse., 30 d. cr., 
do. 60 d. cr., 



$600 
840 



00 



1862. 
Jan. 1 
Mar. 16 



By R Estate, 90d. cr., 
" Cash, 



$500 
300 



00 
00 



Assumed date Jan. 31, 1862. Ans. Feb. 25, 1862. 

4. When is the balance of the following account due ? 



Db. 



Day, Wilcox, & Co. 



Cr. 



1864. 
July 21 
Aug. 15 
Aug. 31 
Oct. 17 



To Mdse-, 90 da., 
« do. 60 da., 
" do. 4 mo., 
" Cash, 



$173 

13 

81 

230 



15 
68 
55 
00 



1864. 
June 25 
June 30 
Aug. 20 
Sept. 12 



By Mdse., 30 da., 
do. 60 da., 
do. 4 mo., 
do. 30 da., 



it 



tt 



$500 

52 

16 

102 



00 
71 
48 
10 



Ans. Dec. 26, 1863. 

817. To find the equitable time for the payment of the bal- 
ance of a debt, when partial payments are made before the del?* 
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is due : Make the whole debt the Dr. side of an accotmt, and the 
partial payments the Or. side, 

5. A holds a note against B, dated Nov. 14, 1864, for $620, 
due 7 months hence, without interest. On this note B paid A 
$220 Jan. 14, 1865, and $100 Feb. 14, 1865 ; what is the equated 
time for paying the balance ? Ans. Nov. 16, 1865. 

6. T. Ropes owes R Treat $250, due May 29. If he should 
pay $50 on the 29th of April previous, when should he pay the 
balance ? Ans. June 7. 

7. A farmer purchased, on the 1st day of April, 1864, 3 acres 
of land at $183 per acre, agreeing to pay for it in 7 months; if. 
he should pay^ $50.75 at the date of the purchase, $148.25 in 4 
months, and $150 in 3 months, in what time should he pay the 
balance ? 

8. A owes B $2000 Oct. 5 ; if he should pay $1200 of it Sept* 
8, at what time should the balance be paid ? 

9. J. Edwards owes J. Adams $1200 on a note dated Oct 9, 

1863, payable in 4 months without interest ; if Edwards should 
pay Adams $250 on this note Jad. 16, 1864, and $400 Feb, 9, 

1864, when should the balance of the note be paid ? 

10. Bought a lot of land for $800, for which I gave my note^ 
dated May 7, 1864, payable in 6 months ; June 28, I paid $158 ; 
Aug. 7, 1 paid $320.60, and Sept. 7, $179.40 ; when should the 
balance be paid ? 

11. Find the equated time for the settlement of the following 
account: — 

Robertson & Reynolds in ^ with James Loring & Co. 



Dr. 












Ck. 




1864. 








1864. 








July 12. 


To Balance, 


$562 


17 


July 18. 


By Cash, 


$480 


00 


" 20. 


" Mdse. on 4 mo. 


1524 


82 


" 27. 


"Note on 90 d. 


1218 


65 


Aug. 8. 


" " " 2 mo. 


210 


00 


Aug. 20. 


" Real Estate, 


600 


00 


Sep. 30. 


C( it it 4 JQQ^ 


783 


25 


Sep. 30. 


" Cash, 


459 


iSO 


Nov. 25. 


" Bill due, 


286:58 


Oct. 28. 


"Draft at 60d.* 


425 


00 


Dec. 1. " " " 


424:60 


iDec. 1. 


" Cash, 


185120 



For Dictation Exercises, see Key, 

* Allow 3 days of grace. 
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318* A Tax i3 a sum of money assessed upon a person or 
upon property for public purposes. . 

319, A Foil Tax is a sum assessed upon each male citizen 
liable to be taxed^ without regard to his property. The persons 
thus taxed are called the polls. 

3S0* B.eal Estate consists of immovable property, such aa 
houses, lands, &;c. 

321. Personal Property consists of movable property, 
such as money, stocks, cattle, ships, &c. 

333« Assessors are officers appointed to levy taxes. It is 
their duty to ascertain the value of the taxable ^property and the 
number of polls, and to apportion the tax to each person. 

323« III. Ex. The whole state, county, and town tax of 
Oxford for the year 1862, was $5300 ; the value of the real es- 
tate and personal property is $1250000; there are 200 polls in 
the town, each of which is taxed $1.50. What is the tax on $1, 
and what is J. Swan's tax, who has $3000 of real estate an(J 
$1000 of personal property, and who pays 1 poll tax ? 

Operation. 

$1.50 X 200 = $300, amoimt of poll taxes. 
$5300 — $300 z=i $5000, property tax. 
$5000 -7- $1250000 = 4 miUs, tax on $1 of property. 
$3000 + $1000 =: $4000, Swan's taxable property. 
$4000 X $.004 = $16.00, Swan's property tax. 
$16.00 + $1.50 = $17.50, Swan's whole tax. 

Hence the 

Rule for Apportioning Taxes. Multiply the tax on one 

poll hy the number of polls, cmd subtract the product from the 

whole tax; divide the balance by the taxable property ; the quo^ 

tient is the tax on •$1. Multiply each person's taxable property 

by the tax on $1, and add his poll tax, or taxes^ if he have 

any. 

15 
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ExA3fFLES. 

1. The whole tax of the town of H. is $70352 ; the valu- 
ation of the town being $9329000, the number of polls being 
3366, each taxed $1.50, what is the tax upon $1 and what ifl 
the tax on the foUoyring named tax-payers? 

A has property amounting to $8500, and pays 1 poll. 
B has property amounting to $3570, and pays 1 poll. 
C has property amounting to $5800, and pays polls. 
D has property amounting to $1000, and pays 2 polls. 
E has property amounting to $2800, and pays 3 polls. 

Ans. 7 mills on $1 ; A's tax, $61 ; B's tax, $26.49. 

2. The town of L. votes to raise a tax of $8343.20 ; the val- 
uation of the towrf is $2000000 ; there are 1679 polls, each taxed 
$.80 ; what is the tax on a dollar, and what is the tax of J. L. 
Partridge, who has $1500 of real estate and $3000 of personal 
property, and pays two poll taxes ? 

Ans. 3^ mills on $1 ; Partridge's tax, $17.35. 

3. What would be the tax upon a non-resident who had prop- 
erty in the above-named town of L. to the amount of $15225 ? 

A718. $53.287-f, 

4. The state tax of a certain town is $3093 ; the county tax 
is $5110; the town tax, $33860; the. valuation of the town is 
$6700000; there. are 2542 polls, each taxed $1.50. What is 
the tax on $1, and what is the tax on a person having $4500 in 
real estate, $2750 in personal property, and who pays one poU 
tax? Ans. Ji.OOo^J^^ on $1 ; $42.889ff. 

5. There is a town whose valuation is $1100000, in which 
there are 300 polls, each taxed $1.20 ; the tax to be raised is 
$9600. What is the tax on $1, and what is the tax of a person 

• 

having $4000 in real estate, an annual income of $3000, on all 
above $800 of which he is taxed as for personal property, and 
who pays three poU taxes ? Ans, 8| m. on $1 ; $55.68. 

6. The valuation of a certain town in real estate is $3200000 ; 
in personal property $1186000 ; the tax to be raised is $31579.20, 
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one sixth of which is to be levied upon the polls, of which there 
are 3096. What is the tax on $1, and what on each pdll? 

Ans. 6 m. on 11 ; poll tax, $1.70. 

Assessors commonly construct a table showing the tax on $1, 
$2, $3, &&, from which they compute the individual taxes. 

7. The valuation of a certain town is $11522400 ; the tax to 
be raised is $108391.60; there are 3350 polls, each taxed $1.40. 
Find the tax on $1, and perform the remaining eiamples by the 



following 



Table, 



Showing the tax on various sums at the rate of $.009 on $1. 



$1 pays 


$.009 


$10 pays $.09 


$100 


pays 


$.90 


2 « 


.018 


20 * 


* .18 


200 




1.80 


3 " 


•027 


30 < 


* .27 


300 




2.70 


4 « 


.036 


40 * 


' .36 


400 




3.60 


5 « 


.045 


50 * 


* .45 


500 




4.50 


6 " 


.054 


60 ' 


.54 


600 




5.40 


7 .« 


.063 


70 * 


* .63 


700 




6.30 


8 « 


.072 


80 * 


.72 


800 




7.20 


9 « 


.081 


90 * 


.81 


900 




8.10 


10 « 


.09 


100 * 


* .90 


1000 




9.00 



8. At the above rate, what is A's tax, he being assessed for 
$4250, and paying 2 polls ? 

Operation. 
$4000 pays $36. 

200 « 1.80 

50 " .46 

2 polls " 2.80 



Alls. $41.05, A's tax. 

Find the tax of the following at the above rate : — 
9. Of B, who is assessed for $2800 and 1 poll. 

10. Of C, who is assessed for $7850 and 3 polls. 

11. Of D, who is assessed for $1565 and 1 poll. 

12. Of E, who is assessed for $9068 and 2 polls. 
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13. Of F, who is assessed for $6555 and 1 polL 

14. Of*G, who is assessed for S5687 and 1 poll. 

15. Of H, who is assessed for $10793 and 3 polls, 

16. Of I, who is assessed for $3384 and 1 polL 

17. Of J, who is assessed for $4597 and 1 polL 

18. Of K, who is assessed for $8979 and 2 polls. 

19. Of L, who is assessed for $2972 and 1 poll. 

20. Of M, who is assessed for $1000 and 1 poll 

21. Of N, who is assessed for $6587 and 2 polls. 

22. Of O, who is assessed for $7572 and 2 polls. 

23. Of P, who is assessed for $2956 and 1 poll. 

1^ For Dictation Exercises, see Key. 

CUSTOM HOUSE BUSINESS. 

334* Custom Houses are places where Government Offi- 
cers collect duties. 

33S« Duties are taxes upon imports and upon the tonnage 
or weight which a vessel may carry. They are of two kinds, 
specific and ad valorem. They furnish a revenue for the gov- 
ernment 

336* An Invoice is a list of imported goods, showing their 
quantity and price. 

337« A specific duty is a tax upon each article of a cer- 
tain kind, without regard to its value. 

398 • An ad valorem duty is a certain per cent, of the cost 
of goods, estimated upon the invoice. 

339. Leakage and Breakage are allowances for loss from 
the leaking and breaking of bottles, boxes, &c. 

330* Tare is an allowance for the weight of boxes, &Ci 

331t Gross Weight is the weight of goods including what- 
ever is used for packing. 

339» Net Weight is the weight of the goods alone* 
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333* Examples. 

1. What is the net weight of 120 boxes of raisins, gross 

weight being 31 lbs. each, the tare being 6 J lbs. per box? 

Jns. 2940 lbs. 
Operation. 

31 — 6^ = 2^y net weight of 1 box. 
24^ X 120 = 2940, « " " 120 boxes. 

2. What is tl^ duty, at 5 cents per lb., on the net weight of the 
above ? Ans. $147. 

3. What is the specific duty, at 15 cents per gallon, on 25 bar- 
rels spirits turpentine, containing 32 gallons each, 5^o being 
deducted for leakage ? Ans. $114. 

4. What is the duty, at 25 9&, on 75 boxes of tin, 112 lbs. 
per box, invoiced at 7 cents per pound, tare being 6 lbs* per box? 

Ans. $139.125, 
. 5. What is the duty on 100 dozen watch crystals, at 35^, in- 
voiced at $1 per dozen, 3^ being allowed for breakage? 

Ans. $33.95. 

6. What is the duty, at 20% ad. valorem, on an invoice of 24 
boxes of tea, gross weight being 1284 lbs., 8 lbs. for tare being 
allowed on each box, the cost of the tea being 38 cents per 
pound? Ans. $82,992. 

7. I have imported 3 tons, 3 cwt. 3 qrs. 7 lbs. of steel invoiced 
at 20 cents per pound; 8% being allowed for damage, what is 
the duty at 20%?* 

8. What is the cost at the store of 5 hhds. of sugar, weighing 
gross 2556 lbs., which was bought in Havana for $178.92, and 
on which is paid $35.75 for freight and carting, and 2J cents per 
pound for duty after deducting 15% for tare ? 

9. Find the cost of two cases of gum arable, at 21£. 5s. per 
cwt., duty 30% ad valorem ; the first case weighing 1 cwt. 3 qrs. 
20 lbs., the second case weighing 1 cwt. 1 qr. 10 lbs., tare 35 lbs. 
per case.* 

1^=" For Dictation Exercises, see Key. 

♦ See Art. 164, Note. 
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DRAFTS AND BILLS OF EXCHANGE. 

' 334* A Draft is a written order, directing one person U 
pay money to another. The following is a simple form of a 

Draft. 



$100. Baltimore, AprU 4^ 1864. 

Thirty days after sight, pay to Samuel Price, or order, One 

Hundred Dollars, and charge the same to my account. 

Charles Smith. 
To Brewer & Tileston, 

Publishers, Boston. 

335* The Drawer is the person who signs the draft. 

336* The Drawee is the person to whom the draft is ^• 
dressed. 

337* The Payee is the person in whose favor the draft k 
drawn. 

Note. — In the above, Charles Smith is the Drawer, Brewer & Tileston 
are the Drawees, and Samuel Price is the Payee. 

338* The Holder of a draft is the person who has legal 
possession of it. 

339. The Endorsement of a draft is the writing upon its 
back, by which the payee transfers his right in it to another 
person. 

340« If the drawee does not pay the money when the draft 
is presented, he may signify his acceptance of it by writing his 
name on its face, after the word* "Accepted," by whicli act he 
becomes responsible for its payment. 

Bills op Exchange. 

34:1 • A Bill of Exchange is a draft used by merchants 
for the discharge of debts payable at a distance. 
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34:3* Bills of Exchange are Inland, or Domestic, when 
they are drawn and payable in the same country. 

343* Bills of Exchange are Foreign when they are drawn 
in one country and payable in another. 

Illustration. — Supppse A, in New York, ships butter to B, in Lir- 
erpool, to the amount of $1000. He makes a draft on B to pay to him-* 
self, or " bearer," or " order," the $1000 due. But C, in Boston, wishes 
cutlery from D, in Sheffield, to the same amount. So he buys A's draft, 
paying its value in United States money, and sends it to D. D receives 
it and presents it to B, in Liverpool. B, having received his butter in 
good condition, accepts the draft, and when the time comes for pay- 
ment of the money, pays it to D, of Sheffield, in English currency. 
Thus A receives payment for his butter, and D for his cutlery, without 
the risk or inconvenience of sending the money from one country to 
another. 

34L4L. Bills of Exchange thus bought and sold are said ta 
be negotiable, or marketable. 

S4LS% When the value of the goods sent from the United 
States to another country — England for example — is greater than 
the value of those received from England, more money is due to 
ns from the English merchants than is due to them from our 
nterchants, and we hold more bills against England than are 
needed to pay our debts ; consequently, bills become cheap, and 
exchange is at a discount* When the value of the goods im* 
ported from England exceeds the value of those sent to England, 
our merchants hold fewer bills against England than are needed 
to pay their debts, and bills thus become dear, and exchange is 
at a premium. The current price of exchange is called the 
Course of Exchange. 

34:6» A Set of Exchange consists of two or more drafts 
of the same tenor and date, the payment of either one of which 
cancels the other one or two. 

To provide against accident in the transmission of a drafl, it is 
customary to send two, at least, of a set by different modes if 
conveyance, or at different times. 
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INLAND OR DOMESTIC EXCHANGE, 

347. To FIND THE Value of an Inland Draft. 

III. Ex., I. What must be paid in St. Louis for a draft oa 
Philadelphia, for $2500, payable at sight, exchange being 1 J% 
premium in favor of Philadelphia ? 

Operation. If exchange is 14^ premium, 

$2500 X 1.015 = $2537.50, Am. the exchange value of $1 is $1,015 
and the price of $2500 will be $2500 X 1.015 = $2537.50, Ans. 

III. Ex., II, What must be paid in New Orleans for a draft 
on New York for $1500, payable in 60 days after sight, exchange 
being 1% premium? 

^ Operation. 

$1500 X 1.01 = $1515., Exchange value of $1500 at sight 
$1500 X .0105 =z 15.75 , bank discount of $1500 for 63 days. 

Atis, $1499.25, cost of draft. 
Hence the 

Rule. To find the value of an inland draft : Multiply tlie 
face of the draft by the exchange value of$l. If the draft is 
payalle after sight, deduct from the product the hank discount of 
the face of the draft for the given time and grace. 

Examples. 

ft 

1. What is the value of a draft on Boston for $2500, when ex- 
Change is at a premium of | % ? Ans, $2506.25. 

2. What must I pay for a draft on New York for $700 at 
12 days without grace, exchange being at ^ % premium ? 

Ans. $699,475. 

3. Bought a bill on New Orleans for $400, at a discount of 
^(fo ; what did I pay? Ans. $398, 

4. Messrs. B. & T., of Boston, sold a draft for $206.59 on 
Billings & Son, of Baltimore, at 30 days' sight, discount being 
^(fo ; what did they receive for it? 
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84:8. To FIND THE Face op a Draft. 

III. Ex. What is the face of a 30 days* draft on Cincinnati 
at 1 % discount, which can be purchased at New York for $200 ? 

Operation. 
$1 — $.01 = $.99, exchange value of $1 at sight. 

.0055, bank discount of $1 for 33 days. 

.9845, exchange value of $1 at 30 days. 
$200 -7- .9845 = $203. 148-|-, Am, 

The exchange value of $1 of the draft will be $.9845 ; if $1 can be 
purchased for $.9845, as many dollars can be purchased for $200 as 
$.9845 is contained times in $200, which is 203.148+ times. Ans. 
$203,148+. Hence the 

Rule. To find the face of a draft which may be purchased 

for a given sum : Divide the given sum by the exchange valite 

of $1. 

Examples. 

1. "Wishing to remit to my correspondent at St. Louis the net 
proceeds of a lot of wheat, amounting to $12.75, 1 purchase with 
that sum a draft at 1 j % discount; required the face of the draft. 

Ans. $1289.506+* 
. 2. What is the face of a draft for 15 days, which may be pur- 
chased for $1050, at 1J% premium? Ans. $1037.5494-. 
3. What is the face of a bill on Boston for 60 days, at -J^Jj 
premium, which may be bought for $3000 ? 

FOREIGN exchange. 

# 

34:9. The method of computing foreign exchange is similar 
to that of computing inland exchange, except that the currency 
of one country must be reduced to that of another, 

3tSO« The value of 1£ sterling, which is the English sov-* 
ereign, compared with the old United States coin, equals $4.44f . 
But Congress has from time to time reduced the weight and purity 
of United States coins, making their value as metals less than their 
value ad coins, that they might not be used for transportation or 
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the arts, and has established the l^al Talne of the ponnd staling 
at $484. The intrinsus value of the pound is $4,861. The com- 
mercial value varies from $4.83 to $487, as it is in greater or 
less demand. 

3«S1« Exchange, however, is reckoned upon the old or nom- 
inal value of the pound (|444|), and the present value is said 
to be at about 9^ premium. Thus, when exchange on England 
is quoted at 10 or 11^ premium, it is really onlj at about 1 or 
2% premium upon the real value. 

SSfBm Examples m Beduction of Cubbenct and Ex- 

CHANGE. 

1. What is the nominal value of £250 sterling expressed in 
United States money ? 

♦444|z=$iy». Zfdi^iAJi =: $nn.Ui, Jns. 

2. What is the United States legal value of the above? 

Jns. $12ia 

3. Reduce 1£ sterling to Federal money at 9^^ advance upon 
the nominal value. Ans, $4.86f» 

4 Reduce 40£. 10s. to Federal money, at 9^ % advance. (Seo 
Art 265, Note.) 

5. What will be the value in Federal money of 84£. 19s. ll|d. 
at 10% advance? 

6. What is the cost in New York of a bill on Liverpool for 
470£. 13s. 9d., at 9^% premium? 

7. A gas company purchased Newcastle coal in England to 
the amount of 1000£. 15s. 7^d. ; exchange being 8^% premium, 
what wiU this be worth in United States money ? 

8. A dealer in flour shipped to London 3000 barrels of flour, 
which cost $4.20 a barrel in Baltimore ; the flour was sold in 
London at 1£. 6s. 6d. per barrel, exchange being 10% advance; 
what was the gain, without regard to expenses ? 

9. How much Federal money will pay for 3 T. 15 cwt. 2 qr. 
1 lb. of iron, at 7£. 10s. 9d. sterling per ton, when the premium 
is9i%? 

10. A cotton broker sent to Manchester^ England, 50 bales of 
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cptton averaging 460 pounds each; the cotton was sold at lid. 
per pound. What was the amount of sales in United States 
money, premium being lOJ^J,, and what was the broker's comr 
mission at 1J% upon the sales? 

11. Reduce $200 to sterling money when exchange on Eng- 
land is 10% advance. . 2oox9x loo -. 40£. iss. 2 Ad., Jns. 

' 40X110 Ai7 

12. Reduce $575 to sterling money at 9 J % advance. 

13. When exchange is 9^ premium, what is the value of 
$6874.40 ? 

14. What will a merchant gain by buying 4000 bushels of 
com in Albany at ^h cents per bushel, paying for shipping and 
other expenses 30 cents per bushel, and selling it in Liverpool, 
England, at 4s. 9d. per bushel, when exchange is 10% premium? 

15. A merchant in 1864 shipped to Liverpool 5000 pounds of 
butter, which cost him in New York 35 cents per pound ; he 
-psdd 4 % for freight and other expenses, and sold it in Liverpool 
for lid. per pound. Exchange being 120% premium, did he 
gain or lose, and how much ? 

16. What is the cost of a set of exchange on Paris, for 6000 
francs, exchange being 6§ francs per dollar ? 

17. What is the cost of a set of exchange on Paris for 4500 
francs at 5% premium, the value of 1 franc being 18| cents? 

. 18. Mr. James Payne, an American gentleman, while trav- 
elling in England received the following draft; what was the cost 
bf the draft in America, the premium being 41% in favor of 
England ? 

£127 Boston, Aug. 23, 1863. 

At sight of this, our first Bill of Exchange (second and third 
of same tenor and date unpaid), pay to the order of James Payne, 
in Manchester, one hundred and twenty-seven pounds sterling, 
value received, and charge the same to our account, 

' J. E. Thayer & Bro. 

To Messrs, Calmont Bros. & Co, Bond Street, London* 

For Bictation Bxercises, see Key. 
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353» Questions in Eeyiew. 

What is Pebcentage » From what is per cent, derived ? In whal 
four ways represented ? Represent ^^ decimally. 

How is a per cent, reduced to lowest terms ? 

How is a common fraction reduced to a per cent. ? 

What is the complement of any rate per cent. ? 

Beduce f to a per cent. ; represent it decimally ; find its comple- 
ment, and reduce that to its lowest terms. 

How do you find any required per cent of a number ? 

Name the applications of percentage in this book. (See Contents.) 

Upon what is the percentage of Profit or Loss reckoned ? 

If goods cost 24 cents, for what must they sell to gain S^^ ? to lose 
16|>g? What per cent, would be gained or lost by selling the above 
at 30 cents ? at 21 cents ? If 24 cents is 20^ less than the value of 
goods, what is the value ? if 24 cents is 33 J^ more than value ? If 
18 cents is 10^ less than cost, for what would you sell to gain 10>g? 
to lose 25^ ? If 10>g of what you receive for goods is gain, what is 
y^ur gain per cent. ? 

What is Interest ? principal ? amount ? legal rate ? usury ? 

Usual rate in United States ? Rule for finding interest on $1 at 
6^ ? on any sum ? 

At 6^, in what time will a sum dovhle9 will the interest equal ^ 
of the principal? J? J? i? i?i? ^? ^? J^? ^? i^? ^ ? ,j^? 

At 6^, what part of the principal is the interest for 1 mb. ? for 
3mo..P5mo.? 6Jmo.? llmo.? 13mo. lOd.? 1 y. 4 mo. 20 d. .? ly. 
6 mo. ? 5 y. 6 mo. 20 d. ? 

What is the interest on $1 for 3 y. 4 m, ? 6 d. .P 3 d. ? Id.? 20 d.? 
33^ mo. ? 

How obtain interest at any rate besides 6^ ? 

How obtain interest on pounds, shillings, &c. ? 

What is the rule for reducing shillings, pence, and farthings, to 
decimal of 1£ by inspection ? What is the value of Is. in decimal of 
£1? 3s.? 5s.? Iqr.? 12qr.? 6d.? 9d.? 

Name the first month in the year ; the fourth ; the seventh j the 
tenth; third; twelfth; ninth; fifth; eighth. 

How many months and days forward from June 7th to the 2d of each 
of the above ? from November 15th ? from March 28th ? 

What are Partial Payments ? What is the legal rule for partia/ 
payments ? How is the record of payments kept ? What are the pay* 
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merits called? Suppose an endorsement will not cancel" the interest? 
Rule in common *ise when the note is paid within one year ? Rule for 
annual interest ? 

What is Compound Interest ? How often may interest be com- 
pounded ? For how many periods of time will interest be compounded 
in 2 y. 9 mo., if it is compounded semi-annually ? quarterly ? monthly ? 

What three factors are employed to produce interest ? The inter- 
est, principal, and rate being known, give the rule to find time. The 
interest, principal, and time being known, give the rule to find rate. The' 
interest, rate, and time being known, give the rule to find principal. 
What is the dividend in each case ? To find time, for what time do 
you take interest for a divisor ? to find rate, at what rate ? to find 
principal, on what principal? Amount, rate, and time being known, 
give rule to find principal. * 

What does Present Worth embrace ? What is discount ? Give 
rule for present worth. How find discount ? How prove the work ? 

What is a PROMissoliY Note ? What the face of A note ? What 
is bank discount ? What are days of grace ? avails of a note ? 

Which is the larger, true or bank present worth? true or bank 
discount? 
, Describe the process of getting a note discounted at a bank. 

What is endorsing a note ? 

Rule for finding the face of a note, which, discounted at a bank, 
will yield a certain sum ? 

What is Commission ? Brokerage ? What are Stocks ? When are 
stocks above par ? below par ? at an advance ? discount ? premium ? 

Upon what is the per cent, of commission or brokerage estimated ? ' 

What is the rule for finding what sum is to be laid out when a re- 
mittance is made which contains that sum together with the commis- 
sion ? How obtain commftsion ? 

What is Insurance ? policy ? premium ? What are underwriters ft 

What is the rule for finding the policy which will , cover a certaii^ 
Bum and the premium ? 

What is Equation of -Payments? the interest rule? Rule for 
equating an account ? 

What are Taxes ? polls ? real estate ? personal property ? assessors ? 
How find tax on $1 ? 

What are Custom-houses ? Duties ? What is a specific duty ? an 
«4 valorum duty ? leakage and breakage ? tare ? tonnage of vess^i ? 
gross weight ? net weight ? 
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What is a Drapt? Who i« the drawer? the drawee? the payee? 
the holder ? What is the endorsement of a draft ? the acceptance ? 

What is a Bill of Exchange ? What is Inland Exchange? For« 
eign Exchange ? When a hill n^otiable ? when at a premium ? when 
at a discount ? Define course of exchange } a set of exchange. Give 
the rule for finding the value of a draft ; for finding the face of a 
draft. 

What is the nominal value pf 1£ sterling? the legal value? the 
intrinsic value P 

Upon what is Sterling Exchange reckoned ? 

3S4:« MlSCELLAKEOUS EXAMPLES. 

1. Beduce -j^ to a per cent* ^ 

2. Represent 1^% decimally, carrying out the decimaL 

3. Beduce 106^^ to its lowest terms* 

4. Find the complement of 84f %. 

5. What is 124^^ of 5 T. 3 cwt? 

6. What is the amount at 6%, simple interest, of $38.75, from 
Aug. 5 to Nov. 10 ? 

7. What is the amount of $380.25, at 6 ^compound interestf 
fbr 2 yrs. 5 mo. ? 

8. What is the simple interest, at 5^, of 10£* 83. 6d., for 4 yrs- 
2 mo. ? 

9. What is the compound interest of the above at the same 
l*ate and for the same time ? 



10. $2500. Chicago, April 4, 1862. 

In three months from date, I promis# to pay John Peirge, 
or bearer, twenty-five hundred dollars, with interest after at 6^, 
value received. P. T. IvisON. 

The above was endorsed as follows : $1010 March 28, 1863; 
$100 Aug. 10, 1864; $1000 Jan. 1, 1865. What was still 
due ? 

11. At what per cent must $450 be on interest 9 months to 
gain $13.50? 

12. I received $7.35 for the use of $150 a certain time at 7^ 
Bequired the time4 
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IS. Lent a certain sum for 1 y. 6 mo. at S^J, ; the interest be- 
ing $9.40, what was the sum ? 
. 14. What principal will amoimt to $63.25 in 1 y. 3 mo. at 

15. $150.25. WiNTHROP, Jan. 5, 1860. 

On the fifteenth of May, 1860, 1 promise to pay to the order of 
B. F. Tweed one hundred fifty ^^ dollars, with interest after, 
at 6^, value received. D. D. Daniels. 

If the holder of the above have it discounted at a bank Feb. 
15, 1860, what will he receive ? 

16. What will be the true present worth of the above at its 
date? 

17. What would settle the above Oct 27, 1860 ? 

18. What would settle the above at compound interest Oct. 
27, 1865 ? 

19. What must be the face of a note, which, discounted at a 
bank for 30 days and grace, would yield $500 ? 

20. In what time will a sum of money double at 2^ simple 
interest ? 

21. Find the commission for selling the following lot of hogs 
at 2J%: 

Sales on ^ of Messrs. Bishop & Trowbridge, 
By Bonnet & Waite. 

^^ii*— — — ■■■ I ■ ■■■ ■,ii __. ^,.. - ■ ...._ ^^,, ■ _ . ■ I ■ ■ , ^ ■■■ I a« 

■* ■ - — _ ■ - --■-._-.>-■- -.y 

^ 7 Hogs, as follows j 293 lb. 317 lb. 300 lb. 

219 lb. 314 lb. 323 lb. 184 lb. 



- - ■ ■ ■ -. ■ , _ I 1^1- n 



Amount,-, at 7^ cts. per lb. 

22. What will a broker's bill be for 5 shares of stock purchased 
fi>r me at 7 ^ advance, shares having originally been $500, his 
brokerage at ^^ included ? 

23. Required the value of 1£ sterling at 9% advance upon 
the nominal value. 

24. What will be the contents of a piece of cloth origimlly 
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1 yard long by 2 J yards wide, after sponging, if in that operation 
it shrinks 4% in length and 6% in width ? 

25. A commission merchant receives $544 ; of this he is to 
invest such a portion as remains after deducting his commission 
of 2j^. What is his commission, and what will remain ? 

26. What is the cost of insuring $2500 at $17.50 on $1000? 

27. What will be the net loss to an insurance company in case 
of the loss by fire of a property insured for 14500, on which the 
company had received 3 ^o premium, no allowance for interest ? 

28. For what sum must a policy be taken out to cover $2575 
and the premium of l^^^^ ? 

29. What per cent, of 10£ is 15s.? 

30. Of how many rods is 84 rods 87^% ? 

31. Take 9% of 7.5 acres. 

82. Paid $18.77 for insuring my schooner at a premium of 
^% ; what was the sum covered ? 

33. What is the par value of stock, which, selling at 25 Jj 
above par, brings $500 ? 

34. In the year 1862 the town of B voted to raise, by taxes, 
$97290 ; ^ of this was levied upon the polls ; the valuation of 
the town was $10134375 ; what was the tax on $1, and what 
was the tax of a non-resident who owned a house in town valued 
at $2000 ? 

35. Reduce 750£. 10s. 4d, sterling to United States currency, 
exchange at 17% advance upon the nominal value. 

36. A debtor owes $200, ^ due in 2 months, |^ in 3 months, 
and the remainder in 5 months ; what is the equated time for 
paying the whole ? 

37. If ^ of a sum of money be due in 2 months, |- in 4 months, 
^ in 3 months, and the remainder in 4 months, in what time 
should the whole be paid ? 

38* What is the average time for paying for $200 worth of 
goods purchased May 17, 1859, on 4 months' credit; $500 worth, 
purchased June 18, 1859, on 60 days' credit ; and $300 worth, 
purchased June 19, 1859, on 90 days' credit? 

39. There is a note, d^ted July 1, on 60 days' credit, for $200. 
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July 20 there is paid |50; Aug. 19, $60; and Aug. 21, $10, 
When should the balance be paid ? 

40. Thomas Swain owes Wm. C. Chapin $500.18, due Jan* ?> 
1863, and $207.06, due April 4, 1863 ; Mr. Chapin i»wes Mr, 
Swain $800, due Feb. 8, 1863. When should the balance be 
paid? 

41. What is the cash value of the above March 25, 1863 ? 

42. What is the date of a note which must be given to settle 
the following,' allowing 4 months' credit on each of the merchwi' 
dise items ? 

John F. Stone in ^ 

with Thomas Emerson's Sons. Dr, Of. 



To 200 bbls. Apples, (a) $3.25, . 
" 100 " Flour, " 3.48, . 



1863, 
Sept. 15. 
Dec. 1. 

1864. 

Feb. 10. « 35,000 Bricks, 
Mar. 1. « Cash, . . 
Jan. 9. By Merchandise, 

" 25. " do., 

Apr. 1. " Cash, . . . 



u 



6.00, per M. . 



650 



§00 



00 



00 



510 
476 
265 



00 
00 
00 



35tS« MiscELLANEors Examples in Pkofit and Loss. 

Note. — Younger pupils can omit this article till they review. 

1. By selling goods at 6 cents 3 mills per yard, I lose 30% ; 
what did they cost ? 

2. If I lose 10% by selling goods at 18 cents per yard, for 
what should they have been sold to gain 20%? 



18X100 
M 



z=20 cts.) the cost ; 



20X^20 
100 



=2: 24 cts. Ans* 



3. I lost $14.75 on the sale of a lot of iron castings, by mark- 
ing and selling them 12^% below cost, instead of 12^% above 
cost ; what did they cost ? what should they have sold for ? 

4. A merchant bought 5 cwt. 1 qr. of coffee for $63 ; for what 
must he sell it per lb. to gain 16|% ? 

5. For what must hay be sold per ton to gain 13^%, if ly 
selling at $16, 33 J% be gained ? 

NoTB. — $16 -^ 1.33J. = $12 ; 1.13^ of $12 = $13.62, Ans. 

.16 
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G. If 12^^ bo gained by selling ladies' slippers, at $9 per 
dozon pairs, for what should they have been sold per pair to gain 
35%? Ans. 90 cents. 

7. 13% is lost by selling a lot of land for $783 ; what would 
it have brought if it had been sold at a loss of 8^% ? 

Ans. $825. 

8. 50% of a certain number exceeds 35% of it by $13.70; 
what is the number? Ans. $91.33^. 

9. A person takes a note on 2 months' credit for $110 in pay- 
ment for a watch ; on getting the note discounted at a bank, he 
finds that he has lost 40 % on the first cost of the watch. Re- 
quired the cost ? Ans. $181.40|. 

10. A broker purchases a lot of stocks at an average of 9 % 
below par, and seUs them at an average of 7§% above par, and 
makes $300 ; what was the par value of the stocks ? 

11. If, by selling goods at 60 cents per lb., 20% is gained, what 
% would have been gained by selling them at 75 cents per lb. ? 

Ans, 50%. 

12. If 10% be lost by selling boards at $7.20 .per M., what % 
would be gained by selling them at 90 cents per C. ? 

13. Sold boots at $3.55 per pair, and thereby lost 29% ; what 
% would have been lost by selling them at $57.50 per dozen 
pairs ? 

14. A dealer Las 18 bafrels of sound apples remaining in a lot 
of which 10% have decayed; if his lot coot him $1.50 per bbL, 
would he gain or los3 on the lot, and what % by selling the re- 
mainder at $1.75 per bbL? Aiis. 5% gain. 

15. Sold 4 ploughs at $24 each; on 2 of them I made 20%, 
and on 2 I lost 20%; what did I gain or lose on the whole ? 

Ans. Lost $4.00. 

16. 20% of a lot of barley, originally 5000 bushels, was de- 
stroyed by fire, the cost having been $1| per bushel ; what per 
cent, will be gained on the lot by selling the remainder at $2 per 
bushel ? 

17. By losing 3 cents on a pound, I get 87^% of the cost of 
butter ; if I had Jost 4 cents a pound, what % should I have 
received ? Ans. 83^5?^ 



'; 
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18. Bj having 5 pupils absent from school my attendance is 
93|9^; if mj; attendance had been 95%, how many pupils must 
have been absent? ' Ans. 4 pupils. 

19. What will be the %of gain on the cost of 174 shares of 
Eoxbury Gas Co.'s stock, nominal value of shares being $87.50, 
if it be bought at 15% below par, and sold at 19^% above par? 

20. If I buy coal at $4.12 per ton on 6 months' credit, for 
what must I sell it immediately to ^ain 10% ? Ans, |4.40» 

21. If I pay $3.90 cash, for what must I sell it on 4 months to 
gain 20% ? 

22. If, by selling wood at 75 cts. per cd. ft., 6^% be lost, for 
what should it Have been sold per cord to gain 3j%? Ans* $6,624. 

23. I sell i of a lot of goods for $9, and thereby lose 25%; 
for what must I selljthe remainder to make 8^% on the whole ? 

Ans. $30. 

24. A grocer bought 100 gallons of oil, at $1 per gallon ; he 
* mixed with it 50 gallons that cost $1.60 per gallon, then sold the 

whole at the rate of $1.44 per gallon ; did he gain or lose, and 
what % ? 

25. Suppose the above was sold on a credit of 6 months, what 
was the % of gain ? 

26. Suppose the oil to have been bought on 4 months, and sold 
for cash ; what % was gained ? 

27. For what should he sell the above per gallon to make 25 
%, if he bought for cash and waited 10 months for his pay ? 

28. How much water must be mixed with a barrel of ink (31 
galls.), which cost 834.10, that it may be sold at $1.10 a gallon, 
and a profit of 25% be realized by it? A71S. 7f gall, 

29. What water would be required in the above, if the cost 
had been $25, the profit 20% , and the selling price $.75 per ^ 
gallon ? 

30. If 20% of what I receive for an article is gain. What is 
the gain % ? 

Note. — If 20^ is gain, 80^ is cost ; the gain then is J of the cost, 
wliich equals 25^, Ans» 

31. If 25% of what I receive is gain, what is the gain % ? 
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32. When two sovereigns are sold for 124.20, whnt is the 
premium on gold, estimating the sovereign at its legal value ? 

33. What amount of current money must a broker give me 
for $20 in gold, when the premium on gold is 178^ ? 

34. A man hands a broker $40 in currency, saying, " Give me 
the value of this in gold ; " gold is " quoted " at $2.64 ; how 
many dollars did the broker return, and how much change in 
currency ? 

35. Suppose the broker paid 20^ premium for this gold, what 
did he gain upon the $15, no allowance for interest ? 

36. What % did he gain on the money he expended to pur- 
chase the gold ? 

37. A man about to travel in Canada bought $50 in gold, 
when gold was at a premium of 150% ; what amount of current 
money did he pay for it ? 

38. When gold is at a premium of 50%, what is the depreci- 
ation in the currency ? 

39. A merchant imports from Hamburg a bale of cloth, con- 
taining 12 pieces, 40 yards each ; the cloth, with charges there, 
cost him $480 ; he pays a duty here of 35 cts. per yd., freight 
#28.50, and other charges $7.11 ; at what must he sell the cloth 
per yd. to gain 10% above all charges ? 

40. Vinton & Morris imported a lot of W. I. sugar, for which 
they paid $15272 in Havana; their expenses amounted to 5% 
of the first cost; 10 months after, they sold it so as to gain 
$5612.46 above all expenses, including interest at 6%; what % 
did they gain ? 

41. An importer received from Holland 75 gross quart bottles 
of beer, invoiced at 10 cts. per bottle ; a duty of 30 cts. per gaL 
was paid at the custom house after 10% had been deducted for 
breakage ; if all the bottles be found sound, what % will be 
gained by selling the beer at 25 cents per bottle ? 

3fS6« General Review, No. 7. 

1. What is } per cent, of $56.49? 

2. What is the amount of $84.20 for 3 yrs. 5 mo. 12 ds., at 5 
>er cent, ? 
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3. What is the interest of 24 £. 7 s. 6 d. for 2 yrs. 4 mo. ? 

4. Oct. 12, 1861, gave my not« on demand, with interest, for 
$480. Feb. 6, 1862, paid $120. What remained due Aug. 24, 
1862 ? 

5. I held a note for $500, which bore interest from May 10, 
1859. Sept. 16, 1860, received $140; July 28, 1862, received 
$50. What remained due Sept 4, 1862 ? 

6. If I pay $45 interest for the use of $500 for 3 years, what 
is the rate per cent ? 

7. How long must $204 be on interest at 7 per cent, to 
amount to $217.09 ? 

8. What principal will gain $9.20 in 4 mo. 18 ds., at 4 per 
cent.? 

9. What sum, at 7 per cent., will amount to $221,075 in 3 
yrs. 4 m.? 

10. What is the compound interest of $600 for 1 yr. 4 mo», 
interest payable semi-annually ? 

11. What is the present worth of a note for $488.50, due in 2 
yrs. 5 mo. 15 ds., at 9 per cent.? 

' 12. What is the jdiscount of $105.71, due 4 yrs. hence ? 

13. What commission must be paid for collecting $17380, at 
8 J per cent. ? 

14. What amount of stock can be bought for $9682,- and 
allow J per cent, brokerage ? 

15. What is the value of 20 shares bank stock, at 8^ per cent, 
discount, the par value of each share being $150 ? 

16. What sum will be received from a bank for a note of 
$260, payable in 4 months ? 

17. What is the bank discount on $320 for 90 days ? 

18. What is the face of a note which yields $112,803, when 
discounted at a bank for 60 days ? 

19. A house, valued at $4750, is insured at f of 1 per cent. ; 
what is the premium ? 

20. What is the duty, at 15 per cent, ad valorem, on 20 bags 
of coffee, each containing 115 lbs., valued at 42 cts. per lb.? 
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RATIO. 

SAT* Batio is the relation which one number bears to 
aiother number of the same kind. 

Batios are of two kinds, Aiithmetical and Geometrical. 

3«l8o Arithmetical Batio is ratio of numbers with respect 
to their difference ; as 6 — 4 = 2. 

GEOMETBICAL EATIO. 

3S9m Geometrical Batio is ratio of numbers with reelect 
to their quotient ; as 2 : 4 = j^, read 2 is to 4, or the ratio of 2 
to4 = j^; 6:3 = 2, read 6 is to 3, or the ratio of 6 to S = 2. 

360. The first term of a ratio is called the Antecedent, 
the second, the Consequent ; both together are called a Coup- 
let. 

What is the antecedent in the first illustration in Article 359 P the 
consequent in the second ? the ratio in the first ? the consequent in the 
first? the ratio in the second ? 

301* When the terms of a ratio are equal, the ratio is one 
of equality; when the antecedent is greater than the conse- 
quent, it is a ratio of greater inequality ; when the antecedent 
is less than the consequent, it is a ratio of less inequality. 

363* It will be readily seen that ratios, being expressions 
for dirision, are similar to fractions. They can at any time he 
written in a fractional form, the antecedent taking the place of 
the numerator, and the consequent that of the denominator. The 
principles applicable to fractions apply also to ratio. Hence, 

Multiplying tlie antecedent, ) 7 . t. ^ 

J' 'J' ^i . i multiplies the ratio. 

or dividing the consequent, ) ^ 

Dividing the antecedent, ) t. . t » 

,,. , . ^, . C divides the ratio. 

or multiplying the consequent, ) 

Multiplying or dividing both terms ) - t . » 

A ^. I ^7 7 c does not alter its value, 

of a ratio by the same number, ) 
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363* Ratios, like fractions, may be simple, complex, or 
compound. A ratio is simple when each term is a simple 
number ; it is complex when either term contains a fraction ; it 
is compound when it is the indicated product of two or more 
ratios. 

Simple Ratio. Complex Ratio. Compound Ratio. 

2:8. J:^. 2X3:5X5. 

364* Exercises. 

1. Write the ratio of 2 to 8 ; of 7 to 10 ; of § to f ; of 2 X 7 
to 5 X 4. 

2. Multiply the ratio 3 : 4 by 2. 

3. Divide the same by 2. 

4. Reduce the ratio 6 : 8 to lower terms. 

5. Write any ratio of equality ; of greater inequality ; of less 

inequality. 

5 
365 • III. Ex. Reduce f : — to a simple ratio. 

2J 

Operation. 
5 
— = J-5. Multiplying each term of the ratio J : -Y- by 3 X 7, we 

, ^ 2X?fX7 15X3X!? ,. ,^ , 

have : = 14 : 45, Ans. Hence, 

To reduce a complex ratio to a simple one : JReduce each term 
to its simplest form^ then multiply each hy the least common mvlti' 
pie of the denominators, and cancel. 

Reduce to simple ratios, 

6 



1. 2i : ^. 

2. T" • o» 

I- 



3. 3X5:4X8. 

4. 5 X 4 : 3 X i- 

5. |X5:fXli- 



2^ PROPORTION. 



PROPORTION. 

300) ProportLoxi is an expression of eqaality between two 
ratios ; thus, 2:3 = 4:6, read 2 is to three as 4 is to 6 ; that 
is, 2 is the same part of 3 that 4 is of 6. 2 is f of 3, and 4 is § 
of 6. 

367* The* first and fourth terms of a proportion are called 
the extremes* and the second and third are called the means* 
The first ratio is called the first oouplet, and the second ratio 
the second couplet. Read the following proportions : — 



1. 


5 : 10 = 3 : 6. 


3. 


8:2 = 12:3. 


2. 


J: 1 = 5: 15. 


4. 


56:7 = 8:1. 



Name the extremes of the first proportion; the means of the second; 
the antecedents of the third ; the consequents of the fourth ; the sees 
ond couplet of the first proportion. 

368. Inverse Proportion. Four terms are directly- 
proportional when the first is to the second as the third is to 
the fourth. They are inversely proportional when the first 
is to the second as the fourth is to the third, or when one ratio is 
direct and the other inverse. Thus, the amount of work done in 
any given time is directly proportional to the men employed ; u c, 
the more men, the more work ; but the time occupied in doing a 
certain work is inversely proportional to the men employed ; i. e.y 
the more men, the less time, 

369» A compound proportion is an equality between a 
compound ratio and a simple ratio, or between two compound 
ratios. 

370« Three terms are in proportion when the first is to the 
second as the second is to the third. The second term is called 
a mean proportional between the other two ; thus, in the pro- 
portion, 3:6:=6:12, 6isa mean proportional between 3 and 12. 

371 • The performance of arithmetical examples by pro- 
portion depends upon the following important principle : — » 
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In every proportion the product of the means equals the product 
of the extremes. 

Illustration. Writing the given proportion in a frac- 

2 . 3 ^^ 4 ; A tional form, we have f = ^. Multiplying 

2 A each fraction by the product of the de- 

ON/«lvft IvQv^ nominators, and cancelling, we have 2 X 

^X4P<>0 _4 A<5 A p 6 = 4X3. But 2 and 6 are the extremes, 

3 and 4 and 3 the means ; hence the product 

2X6 = 4X3 of the extremes equals that of the means. 

373* From the above, it follows that whenever an extreme 
in a proportion is wanting, it can be found h/ dividing the product 
of the means by the given extreme; and whenever a mean is want' 
ing, it may he found hy dividing the product of the extremes hy the 
given m^an. 

Supply the terms wanting ih the following proportions : — 



1. 5 : 1 = 50 : ? \ 

2. 8:? = 3: 10. \ 



3. 9 : 7 = ? : 56. 

4. ? : 2 = 15 : 5. 



373. In the proportion 2 : 4 = 4 : 8, 42 = 2 X 8, .-. 4 z=: 
V2 X 8 (Arts. 91, 92) ; hence a mean proportional between twe 
numbers equals the square root of their produ/ct. 

Supply the mean proportionals between the following numbers 
and write the proportions : — 



5. 2 and 8. 

6. 2 and 18. 



7. 2 and 24f 

8. 20 and 5. 



9. 3 and 27. 
10. 1« and 4. 



ANALYSIS AND PROPORTION. 

374. III. Ex., I. If 15 boxes of oranges cost $60, what 
will 17 boxes cost? 

Operation by Analysis. If 15 boxes cost $60, 1 box will cost ^ 

^^ of $60, and 17 boxes will cost; 17 X ^^ of 

— — = ftfi8 Ans ^^^' C^^^celling and multiplying, the re- 

X^ ' ' suit is $68. 

Operation by Proportion. $60, the price of 15 boxes, must bear the 

15 : 17 = $60 : Ans. same relation to the price of 17 boxes that 

4 15 bears to 17. We have then three terms 

17 X $00 ___ jgg j^^^^ of a proportion (15 : 17 = $60 : ), and can 

X^ find the fourth by multiplying the second 

and third together, and dividing the product by the first. Hence wo 

derive the following 
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RrLE FOB Simple Proportion- Make the number that t$ 
of the same kind as the required answer the third term. If the 
answer should be greater than the third term, make the larger of 
the other two numbers, upon which the answer depends, the second 
term, and the smaller the first. If it should be less, make the 
smaller number the second term, and the larger the first. Multiply 
the means together, and divide their product by the first extreme* 

Note. — Analysis is ' the more natural and philosophical method of 
BolYing arithmetical questions; but the principles of Proportion are 
applicable to certain classes of examples. It is recommended to the 
pupil to perform the following examples in both ways; He should, 
at least, perform a sufficient number of them by Proportion to fix the 
method in his mind. 

Examples. 

1. If 2 men build 17 rods of wall in a week, how many rodn 
will 100 men build in the same time ? 

We make 17 rods, which is of the same denomination as the requhred 
answer, the third term. As 100 men will build more wall than 2 men, 
we make 100 the secoud term, and 2 the first term, and the statement 
is, 2 : 100 = 17 : 850. Ans, 850 rods. 

2. If 9 lbs. of lead make 150 bullets, how many bullets can 
be made from 105 lbs.? Ans. 1,750 bullets. 

3. If 65 pairs of boots can be made from 75 lbs. of calfskin, 
how many pairs can be made from 850 lbs. ? Ajis. 736§ prs. 

4. How many tons of hay can he mg^e from 750 acres of land, 
if 13 tons can be made from 3 acres ? Ans, 3250 tons. 

5. If $2,000,000 will support an army of 500,000 men a day, 
how many men can be kept for $400,000 ? Ans, 100,000 men. 

6. If $500 purchase 200^ hats, how many hats can be pur- 
chased for $87^ ? Ans, 35 hats. 

7. If $800 yield %oQ of interest in a certain time, what will 
$390 yield at the same rate.^ Ans. $27.30. 

8. If 16 horses eat a certain quantity of hay in 13 weeks, how 
long would the same quantity last 24 horses ? An$, 8f weeks. 

9. What time would be required for 5 men to mow an acre of 
land, if 2 men can mow it in 1^ days of 10 hours in length ? 

Ans* 6 hours. 
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10. If 500 bushels of plaster were sufficient for the dressing 
of 3 J acres of land, what would be required for 17^ acres ? 

Ans. 2500 bu. 

11. If 95 acres of land were mowed by 20 men in 2 days of 
12 hours each, how much time would be required for 3 mowing 
machines to do the same work (1 machine being equal to 4 
men) ? Ans, 3 d, 4 h. 

12. If a Graham loaf weighs 1 lb. 2 oz. when flour is worth 
$7^ a bbl., what should it weigh, selling at the same price, when 
flour is $6 per bbl. ? Ans, 1 lb. 6^ oz. 

13. If ^^00 lbs. of coal are required to run an engine 12 hours, 
what number of tons will be required to run three similar en- 
gines for 30 days constantly ? 

14. If it requires 13 days of 9 hours each to do a piece of 
work, how many days of 14 hours each will be required to do 
the same work ? Ans, 8^. 

15. If soda-crackers can be sold at 10 cents a pound when 
flour is worth $6.50" per bbl., for what can they be sold when 
flour is worth $9.75 per bbl. ? 

16. If it requires 30 men to do a piece of work when they 
work 11 hours a day, what number will be required when they 
work 15 hours a day? 

17. If 30 men, working 11 hours a day, can do a piece of work 
in a certain time, how many more men must be employed, when 
it is half done, to finish it in the same number of days, working 
10 hours a day? Ans, 3 more. 

18. A pole 10 fit. long casts a shadow of 7 ft. 1 in. at 8 o'clock ; 
what is the height of a flagstaff that casts a shadow 58 feet at the 
same time of day ? Ans, SH^ fL 

19. If my friend lends me $7000 for 15 days, for what time 
should I leAd him $4,500 to* requite the favor ? Ans, 23 J d. 

20. If my friend lend me money for 4 months when interest is 
10 per cent., for what time should I lend him the same sum when 
interest is 7 per cent. ? 

21. A sail vessel has 10 hours the start of a steamer, and sails 
at the rate of 7 miles an hour, while the steamer sails 16 miles 
an hour; when will the steamer overtake the sail vessel ? Ans^ 7^ ^ 
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22. A deer, 150 rods before a hound, runs 30 rods a minute ; 
the hound follows at the rate of 42 rods a minute ; in what time 
will the deer be overtaken ? 

23. Two armies are on opposite sides of a river, one being 
300 miles east and the other 250 miles west of it, and marching 
iowards each other, the first at the rate of 15 and the other of 18 
miles in a daj ; in what number of days will they meet, and 
where? Ans, 16f d. ; 50 m. east. 

24. If 2 lbs. 5 oz. of w^ool make 1 yd. of cloth 32 inches wide, 
how much will make a yard 1^ yards wide of the same quality ? 

Ans. 3 lb. 4^ oz. 

25. How much cloth that is J yd. wide will cover 24 tables 
6 ft. long and 3 ft. wide ? Ans. 64 yds. 

26. If it requires^ 10 yards of cloth that is 1 J yds. wide to make 
a garment, how much will be required of that which is 1| yds* 
wide? 

27. How many yards of cambric 24 inches wide will be re- 
quired to line 14^ yards of silk which is 22 inches wide ? 

28. How long must a piece of land be to contain 3 acres, if it 
IS 4 rods wide ? 

29. If 400 bushels of potatoes were bought for $350.90, and 
sold for $425.50, what would be gained on 25 bushels ? 

30. A man failing in trade owes $7,865 ; his property is sold 
for $4885.70 ; what will he be able to pay to a creditor to whom 
he owes $1500 ? 

31. If it cost $80 to paint the outside of a house 40 ft. by 30 
ft. and^25 ft. high, what will it cost to paint one 50 ft. by 40, of 
the same height ? Atis. $38f . 

32. If a building 13 ft high casts a shadow of 4 ft., what ia 
the length of a shadow cast by a tree 346f ft. high at the same 
time? 

33. If $110 be paid for 8 T. 12 cwt 20 lb. of hay, what will 
bs the cost of 6 T. 3 cwt. 3 lbs. ? Ans. $78,592*^. 

34. If a hind wheel, which is 8 J -feet in circumference, tomg 
800 times in a journey, how many times will the fore wheel 
which is 6^ feet in circumference, turn in the same journey? 
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35. The weight of a cubic foot of water being 62 J lbs., how 
many pounds' weight will a tank contain which is 2 J ft. square at 
the bottom, and 4 ft. high ? 

36. If 15 A. 2 R. 20 r. pasture 2 cows a certain time, what 
will be required to pasture 25 cows the same time ? 

37. How many yds. of cloth can be bought for 17£. 5 s., if 10 s. 
were paid for 5 quarters, or 1 Ell English ? 

38. What is the value of 7 cords 3 cord feet of wood at the 
rate of $18 for 2 cords 5 cord feet ? 

39. If 5 1 cwt. of leather pay for ^ of an acre of land, how 
many pounds would be required to pay for IJ sq. rods? 

Ans. 12t^»^ lbs. 

40. If 9 oz. 10 pwt. 3 gr. of gold be worth $150, what will 
be the value of 7' lb. 5 oz. 5 pwt. ? 

41. If 15 f lbs. of tea pay for 48 lbs. 12 oz. of butter, how many 
pounds of butter can be purchased with a box of tea which con- 
tains 42 f lbs. ? . 

42. If .80 j^ acres of land be worth $75.20, what is the value 
^£ .373^ acres ? Jns. $35.053-|". 

Note. — Perform the following examples by analysis. 

43. If a cow and a calf sell for $27, and the value of the calf 
is i that of the cow, what is the value of each ? 

44. The sum of the ages of a father and son is 48 years, that 
of the son being -J of the age of the father ; what is the age of 
each ? 

45. By one pipe a cistern can be emptied in 2 hours ; by an- 
other it can be emptied in 3 hours ; in what time can it be emp- 
tied if both are running ? 

46. A certain cistern has 3 pipes ; the first will empty it in 5 
hours, the second in 4 hours, and the third in 10 hours ; in what 
time will all empty it ? 

47. A certain piece of work can be performed by A in 8 days, 
by B in 10 days, and by C in 16 days; in what time can all do 
it working together ? 

48. In what time can A and B do it together ? 
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49. In what time can A and C do it together ? 

50. In what time can B and C do it together ? 

51. A cistern has one pipe which will fill it in 5^ hours, and 
another which will empty it in 33 h. ; in what time will it be 
tilled with both open ? Ans. 6{ h. 

52. If A and B can do a piece of work in 3 mo. 10 d., and A 
alone can do it in 5 mo., in what time will B do it alone ? Ans. 10 mo. 

53. If A and B can dig a trench in 6§ days, and B can do it 
(done in 10 days, in what time can A do it alone ? 

54. If A and B can do it in 5 J days, and A, B, and C, can 
do it in 3^ days, in what time can C do it alone ? 

55. If A and B can do a piece of work in 4| days, and A and 
C can do it in 5 J days, and B and C in 6^ days, in what tim«? 
will all do the work together, and in what time will each do it' 
alone ? Ans. A, B, C, 3iid. ; A, 8 d. ; B, 10 d. ; C, i6 d. 

56. A man sold a load of coal, containing J T., at $.75 for a 
hundred lbs., and received pay in corn at $.87 J- per bushel ; htfvr 
many bushels did he receive ? 

57. Purchased a number of pieces of goods, each contain* 
ing 22 yards, at $4 for 3 yards, and sold them at $5 for 2 
yards, and gained $154 on the lot; how many pieces were pur- 
chased? Ans, 6 pieces. 

58. " If a third of 6 be 3, what will a fourth of 20 be ? " 

I^* For Dictation Exercises, see Key. 

ANALYSIS AND COMPOUND PROPORTION. 

375, III. Ex. If 10 gas-burners consume 800 feet of gas 
in 3 hours, how many feet will 12 burners consume in 15 hours? 

Operation by Analysis. If 10 burners consume 800 

6 J[ feet of gas in 3 hours, 1 burner 

800 XX^X2[$ _ . ^^^ ^ . will consume ^ of 800 feet, and 

j0-y-^ —4800 It., Am. 22 burners will consume 12 X 

^ ^ oi 800 feet in the same time j 

if this is consumed in 3 hours, 
in 1 hour there will be consumed J of 12 X ^y of 800 feet, and in 15 
hours, 15 X i of 12 X t^ of 800 feet. 
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Operation by Proportion. 800 feet being of the same kind 

10: 12 I __ gQQ , j^„g^ as the answer, we make it the 

3:15) third term. But the number of 

6 feet required depends upon two 

800 y, i^ y. i$ A^aa ft a conditions : 1st, the number of 

i0Xi "" * gas-burners, and, 2d, the number 

^ of hours during which they are 

burning. "We shall deal with each 
condition separately. As 12 burners will consume more gas than 10 
burners, we make 12 the second term and 10 the first term ; and as 
they will burn more in 15 hours than in 3 hours, we make 15 the sec- 
ond term and 3 the first term. We find the fourth term, as in simple 
proportion, by dwiding the product of the means, 12 X 15 X 800, by 
ike product of the first extr ernes , 10X3. 

The process may sometimes be shortened by cancelling the terms as 
they stand in the proportion, remembering that the numbers in the 
first terms are divisors, and those in the second and third are multf- 
pliers. Thus, 

2 



% : ^1 } = 800 : 4800 ft., Ans. 



3 

From the above we derive the following 

Rule for PERFORMiNa Examples by Compound Pro- 
portion. Make the number that is of the same hind as the an-- 
swer the third term. Take each two terms that are of the same 
hind, and consider whether, depending upon them alone, the answer 
will he greater or less than the third term. Arrange them as in 
simple proportion. Divide the contimied product of the second 
and third terms by the continued product of the first terms. 

Examples* 

1. If $90 be paid for the labor of 20 men 6 days, what should 
be paid for 5 men 8 days ? Ans. $30. ^ 

2. If 85 tons of coal were required to run 6 engines 17 hours 
a day, what number would be required to run 25 engines 12 hours 
a day? -^W5. 250 tons. 

8. K 120 rods of wall were laid by 72 men in 33 days of 14 
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hours each, how many rods would be laid by 88 men, working 12 
hours a day for 3^ days ? Ans, 13^ rds. 

4. If the wages of 75 men for 84 days were $68.75, for how 
many days could 90 men be employed for $41.25 ? Ans. 42 d. 

5. If the freight on 450 lbs. of merchandise be 30 cents for 26 
miles, how many miles can 3 tons be carried for $4? Ans. 26 m. 

6. If, when flour is $7.50 per bbl., a 3-cent loaf weighs 2 oz., 
what should a 12-cent lo^f weigh when flour is $16? Ans. 3 J oz. 

7. If a loaf, which sells for 10 cents when wheat is $2 a bushel, 
weighs 1^ lbs., what is the price of wheat when a 6-cent loaf 
weighs 1 J lbs. ? Ans. $1.44. 

8. If 500 lbs. of wool worth 42 cents a lb. be given for 75 
yds. of cloth 1| yds. wide, how much wool worth 36 cents a lb. 
should be given for 27 yds. that is 1^ yds. wide ? Ans. 193}^ lb. 

Nv 9. If it cost $135.02 to carry 7 cwt. 2 qr. 15 lb. a distance of 

64 miles, what will be the cost of carrying 1 1 cwt. 2 qr. a dis- 
tance of 15^ miles ? Ans. $49.1574-. 

10. If 26 men, in 9^ days of 10 hours each, build 200 rods 
of wall, how many rods would be built in 1 day of 12 hours by 
l^men? ^w«. 12i| rds. 

11. If 11 men, in 20 days of 12 hours each, can build a wall 
48 feet long, 8 feet high, and 3 feet thick, in how many days can 
15 men, working 10 hours a day, build 440 ft; of wall 12 ft. high, 
and 4 ft. thick ? Ans. 322| d. 

12. How many men will be required, working 12 hours a day 
for 250 days, to dig a ditch 750 ft. long, 4 ft. wide, and 3 ft. deep, 
if it requires 27 men, working 13 hours a day for 62 days, to dig 
a ditch 403 ft. long, 3 ft. wide, and 3 fL deep? Ans. 18 mea. 

13. If 5 men, working 12 hours a day for 8 days, cut 44 loads 
of wood, each 8 ft. long, 4 ft. wide, and 441. 6 in. high, in how 
many hours would 16 men cut 49 J loads 8 ft. long, 4 ft. wide, 
and 5 ft. 6 in. high ? Ans. 4H hours. 

14. If 7 cases of boots can be made by 9 men laborino- 12 
hours a day for 7 days, what length of time t^ill be required for 
3 men and 4 boys (2 boys being equal to a man and a half), 
laboring 11 hours a day, to make 33 cases? . Ans. 5i d. 
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15. If 421 J rods of fence which is 4 feet high be built by 9 
men in 10 days of 9 hours each, how many rods of a fence 5 ft. 
high will be built by 8 men in 6 days of 8 hours each ? 

16. What length of canal 27 ft. wide, 24 ft. deep, can be dug 
by 250 men in 100 days of 12 hours each, if 750 men in 3 
months' of 25 days each, working 11 hours a day, could dig 4 
miles of a canal 30 ft. wide and 10 ft. deep ? 

Ans. 7 fur., 7 rods, 5 ft., 2| in. 

17. If the type for a book of 84 pages, 50 lines to a page, 
lines averaging 8 w^ords, 1^ syllables to a word, 2^ letters to a 
syllable, was set by 2 men in 5 days of 12 hours each, how many 
pages of a book, each page containing 75 lines, averaging 5J 
words each, 2 syllables to a word, 3 letters to a syDable, would 
be set by 7 men, laboring 8 hours a day for the working days of 
a week? Ans» 142^ pages. 

18. If 12 men, in 2 months of 4 weeks each, working 6 days 
per week, 12 hours a day, can set the type for 12 books, of 600 
pages each, 120 lines to a page, 20 words to a line, 10 letters to 
a word, in how many months of 4^ weeks each will 7 boys, 
working 4 days per week, 16 hours a day, set the type for 6 
books, of 500 pages each, 150 lines to a page, lines averaging 24 
words, 4^ letters to a word, each boy doing ^ of the work of a 
man? Ans, 1^^ months.' 

19. If i^ requires 15 yds. of silk, ^ yd. wide, to line a cloak 
made of 12.25 yds. of cloth, 1 yd. 1| qrs. wide, how many yards 
of silk, ^ yd. wide, will be required to line a cloak made of 8.33 J 
yds., 4 J qrs. wide? Ans. 4yYr J^s. 

20. If 4 men dig a cellar 33.75 ft. long, 18 ft wide, and 9.6 ft. 
deep, in 4.5 days of 11.25 hours each, in how many days of 11.7 
hours will 15 men dig a cellar 15.2 yds. long, 7.8 yds, wide, and 
10.8 ft. deep, the latter cellar being twice as hard to dig as the 
former ? 

1^ For Dictation Exercises, see Key. 

17 
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PARTNERSHIP, OR PARTITIVE PROPORTION. 

37G« Partnership is the association of two or more persons 
for the transaction of business. The persons thus associated are 
called Fartneni. 

The profits and losses are generally shared by the partners in 
proportion to the stock each has in trade, and the time it is 
employed. 

III. £x. A and B formed a partnership for one year. A put 
in $800, and B $700. They gain $375. What is the share <^ 

each? 

Opkeatioh. If $1600 gain $375, $1 viH 

$800 + $700 = $1500, whole stock, gam ^^ of $375, and $800 
^^ of $375 = $200, A'8 share. will gain 800 X dW ^^ *375 
^^ of $376 = $175. B's share. _ $200, A's share, and $700 

will gain 700 X ytW ^^ $3*^^ = $1'^5> ^'* 8^^^®- Hence the 

BuLE FOE Simple Paetnebship. Apportion the gain or 

loss among the partners according to their stock in trade* 

Examples. 

1. A and B form a partnership, A putting in $4000, and "h 
$3000 ; they gain $3000 ; what is the share of each ? 

Ans. A, $1714? ; B, $1285^ 

2. E, S, and Z invest in trade as follows : E $500, S $800, and 
Z $300 ; they gain $375.75 ; what is the share of each ? 

Ans E, $117.42^35 ; S, $187.87J ; Z, $70.45^^. 

3. Two traders, A and B, shipped coal from Philadelphia to 
Boston. A had on board 350 tons, aiid B 900 tons. It became 
necessary to throw overboard 250 tons. What was the loss of 
each ? Ans. A, 70 tons ; B, 180 tons. 

4. Four persons, H, I, K, and L, engaged in an adventure 
H furnished $275 ; I, $640 ; K, $330 ; L, as much as H and K 
They gained $4675. What was the share of each ? 

Ans. H, $694.93^y ; . I, $1617.29|f; K, $833.91ff ; L, 
$1528.85^. 

5. A bankrupt owes to Q $800, to B $350, and to X and Y 
*oOO each ; his whole property sells for $1584.80, of which 
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$158.48 arc required to pay the expenses of the sale ; what will 
each person receive ? 

Ans. Q receives $530.72^4; ^ 1232.19/^; X and Y, each, 
|331,70ii. 

6. Gerry & Frost enter into a dry goods business. G puts in 
250 pieces of cotton, 30^ yds. each, at 10 cts. ; 100 yds. broad 
cloth, at $3.25 ; and $918.75 in cash. F puts in 40 pieces linen, 
12 yds. each, at 28 cts. ; other goods to the amount of $500, and 
cash $565.60. On closing business, they find they have lost 
40% of their investment. What is the loss of each ? 

7. Four persons, M, N, O, and P, engaged in partnership. M 
put in 700 bu. wheat, at $1.25; N, 1000 lbs. wool, at $.37^; O, 
500 bbls. flour, at $6.50; P, 2000 bu. corn, at $.90. Their 
whole stock being destroyed by fire, the firm received insurance 
on the goods, $4200 ; what was the loss to each partner ? 

8. Suppose the store occupied by the above persons, owned by 
A, B, and C, and valued at $80900, to have been insured for f 
of its value. What would be the loss to each partner by the fire, 
the store being entirely consumed, A owjiing ^, B J, and C the 
remainder ? Ans. A, $5000 ; B, $6666f ; C, $8833 J. 

9. Banks & Ward traded in company, and gained $975. It 
was agreed that B should have $8 of the gain as often as W had 
$7. What was the share of each ? Ans. B, $520 ; . W, $455. 

10. Divide $1500 among three persons so that their shares 
Bhall be in the proportion of 3, 4, and 5. 

11. Five persons. A, B, &c., hired a pasture for $275. A put 
in 250 sheep, B 300 sheep, C 200 sheep, D 15 yoke of oxen, and 
E 10 yoke. One ox being equal to 10 sheep, what was due 
from each? Ans. A, $55 ; B, $66;. C, $44; D, $66; E, $44, 

12. F, G, H, and I are in partnership as stock brokers. F 
furnishes $2000, G $2500, H $1500, and I 75 shares of railroad 
stock. They gain $3300, of which I receives $1100 ; what was 
his stock per share, and what is the gain of each of the other 
partners ? Ans. F, $733^ ; G, $916^ ; tt, $550 ; T, $ 40 a share. 

13. Stewart & Mills traded in company for one year. Their 
gain was equal to 20% of their stock. S's share of the gain was 
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$150, which was | of the whole gain ; what was M's gain, and 
what the sum each invested ? 

14 Adams & Brown built a schooner. A. furnished $8000, 
and B. $1700 and 15000 ft. of lumber. Her freights for the first 
year were $1125, of which B.'s share was $225 ; what was the 
price of his lumber per thousand feet? Ans. $20 per M. 

15. Jones, Styles & Carpenter enter into partnership. J. puts 
in $750, S. $420, and C. 60 tons of coal. They gain $624, of 
which C. is to have ^ for conducting the business, the balance to 
be shared among the partners in proportion to their stock in 
trade. C. receives $390 ; what is his coal per ton, and what are 
the shares of the other partners ? 

Por Dictation Exercises, see Key. 



COMPOUND PARTNERSHIP. 

377« When stock in trade is employed for different periods 
of time, the partnership is called Compound Partnership. 

III. Ex. Three persons formed a partnership. A put in 
$170 for 9 mo., B $130 for 12 mo., and C $150 for 8 mo. They 
gained $286; what was the share of each? 

Operation. The use of $170 

170 X 9 = 1530 ^^ X $286 = $102, A'« share, for 9 mo,=the use 
130 X 12^ 1560 \^ X $286= $104, B's share, of $1530 for 1 mo.j 
150 X 8 = 1200 }|f ^ X $286 = $80, C's share, the use of $130 for 
4290 I2mo.zz:$1560for 

1 mo. ; the use of $150 for 8 mo. ^ $1200 for 1 mo. The amount in 
trade was, therefore, equal to $1530 + $1560 -f $1200,= $4290, for 
1 mo. J hence the gains should be as follows : A's, JlfJ of $286 = 
$102; B's,J|f^of$286 = $104j C's, ^^ of $286= $80. Hence the 

KuLE FOR CoMPOUNp PARTNERSHIP. Multiply eoch part' 
tier's stock hy the time it is in trade, and apportion the gain or 
loss accordiny to the products. 
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Examples. 

. 1. A and B engaged in business, and gained $2008.25. A 
put in $4500 for 9 months, and B $5690 for 7 months. What 
was the gain of each? Ans. A, $1012.50; B, $995.75. 

2. A, B, C, and D work a mine in company. A furnishes 
$1400 for 3 years, B $500 for 5 years, C $1800 for 2 years, and 
D $700 for 4 years. At the end of 5 years they divide $2620 
of profits ; what is the share of each ? 

Am. A, $840 ; B, $500 ; C, $720 ; D, $560. 

3. Webb, Clapp, and Calhoun form a partnership. Webb 
puts in $8500 for 7 months, Clapp $10000 for 4 months, and 
Calhoun $6750 for 9 months. They lose $2499.90. What is each 
partner's loss ? 

^W5. Webb, $928.20; Clapp, $624 ; Calhoun, $947.70. 

4. Hooker, Brown, and Leat traded in company. H. put i 
$2500 for 10 months, B. $2300 for 11 months, and Lear con- 
ducts the business, which is considered equal to $2000 in trade, 
for 12 months. They gain $1486. What should each receive ? 

Am. Hooker, $500 ; Brown, $506 ; Lear, $480. 

5. Four persons, J, K, L, and M, loaned money as follows : 
J $1500 for 5 years, K $750 for 3 years, L $1700 for 2^ years, 
and M $950 for 4 years. They received of interest money $1246* 
What was the share of each, and what the rate per cent. ? 

Am. J, $525 ; K, $157J; L, $297J; M, $266; rate, 7%. 

6. A, B, and C formed a copartnership. A furnished f of the 
capital for 6 months, B -J of the capital for 10 months, and C the 
balance for 12 months. The whole gain was $1560. What was 
the share of each ? Am. A, $480 ; B, $600 ; C, $480. 

7. Hooker & Brown were in business together for 3 years, and 
gained $5750. Hooker put in $2000 for the first year, and $1500 
for the other two; Brown put in $2500 for the first two years, 
and $1500 for the last year. What was the gain of each ? 

Am. Hooker, $2500 ; Brown, $3250. 

8. A and B received $857.50 for grading a road. A furnished 
5 hands for 20 days, and 6 others for 15 days; B furnished 10 
hands for 12 days, and 9 others for 20 days. What was the 
^hare of each contractor ? Am. A, $332.50 \ B^ %o2.S- 
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9. Lincoln and Hard hired a pasture, for which thej paid $117. 
Lincoln put in 217 head of cattle for 20 days, 150 for 5 days, 
189 for 10 dajs, and 500 for 7 days ; Hard pat in 650 head for 
6 days, 48 for 15 days, and 400 for 11 days. What shoald each 
pay? Ans. Lincohi, $62.88; Hard, $54.12. 

10. Jones and Avery engaged in hosiness as brokers ibr the 
year 1802. Jan. 1, Jones advanced $8600 and Avery $1250; 
April 1, Tyler was admitted to the firm with $1500 ; Jane 1, 
Childs was admitted with $1200; Sept 1, Hewins with $1800; 
and, Nov. 1, Jenkins with $2550. The losses for the year were 
$7560 ; what was the loss of eadi partner ? 

Ans. Jones, $3534ft- ; Avery, $1227^ ; Tyler, $1104ft ; 
Childs, $687 A ; Hewins, $589 yV; Jenkins, $417-ft. 

11. Wallis and Winn engaged in trade. The former had in 
$900 from January 1 till April 1, when he withdrew $450 ; 
July 1 he added $600. The latter had in $2000 from FeB. 1 to 
Oct 1, when he added $200 ; Nov. 1 he withdrew $800. ^e 
whole gain during the year was $2500 ; what was the share of 
each. Ans. WaUis, $8253^^*9 ; Winn, $1674^^1. 

12. Ames & Bice ran a steamer for 3 years. Ames furnished 
$3000 for the first 10 months, when he added $1000 more, and 
at the end of the second j^ear $500 more. Rice pat in $2500 
for the first 18 months, when he put in $3500 more. At the end 
of the third year they found their loss to be $5565 ; what should 
each sustain ? 

13. D, E, and F hired a pasture on the-20th of May for 5 
months, paying $125 for its use. On that day D put in 200 
sheep, E 150, and F 80 ; June 20, D put in 40, E 200, and F 
275 ; July 20, D took out 100, E 75, and F put in 80 ; Sept 20, D 
put in 25, and E and F took out 200 each. What should each pay ? 

14. -Weeks, Wyman & Wentworth engaged in business for 1 
year. Jan. 1, each put in $4000 ; March 1, Weeks and Wyman 
put in $1500 each, and Wentworth withdrew $600; Aug. 1, 
Weeks put in $800, Wyman withdrew $300, and Wentworth 
nut in $1000; Oct 1, Weeks withdrew $400; Nov. 1, Wyman 
t in $650, and Wentworth put in $1500. At the end of the 
IT they divided $3500 profits. What was the gain of each ? 
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15. A, B, C, and D put $5700 in trade. A's money was in 
8 months, and his gain was $160 ; B's was in 5 months, and his 
gain was $200; C's was in 2 months, and his gain was $18); 
D's was in 6 months, and his gain was $240. What stock did 
each have in? Ans. A, $600 ; B, $1200 ; C, $2700j D, $1200. 

^^ For Dictation Exercises, see Key. 

378. Questions for Review- 
Ratio. — What is ratio? what is arithmetical ratio? geometrical 
ratio ? What is the first term of a ratio called ? the second term ? 
both terms when taken together ? What is a ratio of equality ? of 
greater inequality? of less inequality? Give an example. In what 
respect do ratios resemble fractions P How, then, may ratios, at any 
time, be written ? How do you multiply a ratio ? how divide a ratio ? 
Suppose you multiply or divide both terms by the same number? 
What is a simple ratio ? a complex ? a compound ratio ? How do you 
reduce a complex ratio to a simple one ? a compound ratio ? Write a 
simple ratio j a complex ratio ; a compound ratio. 

Proportion. — What is proportion ? Explain the proportion 2 : 4 
r= 7 : 14. What are, the 1st and 4th terms called ? the 2d and 3d ? 
the 1st and Sd? the 2d and 4th? the 1st and 2d? What is inverse 
proportion? compound proportion? What is a mean proportionai 
between two numbers ? Upon what important principle does the solvi 
ing of examples by proportion depend? Write a proportion, and 
illustrate that principle. How can you find an extreme, when the other 
three terms are given ? how a mean ? how a mean proportional bei 
tween two given numbers P Give the rule for solving an example by 
simple proportion, and illustrate it by an example of your own. Per- 
form the same example by analysis. What is meant by analysis P Give 
your rule for solving an example by compound proportion, and illus-. 
trate it. In solving any example by proportion, the two terms of j\ 
ratio must be of the same kind; why? 

Partnership. — What is partnership? Who are the partners? 
How are profits and losses usually shared ? What is simple partner- 
ship!* {Ans. It is partnership where persons enter into business for 
the same time.) How do you find each person's share of gain or loss 
in simple partnership? What is compound partnership? How do 
you find the shares of gain or loss in compound partnership ? Why is 
partnership sometimes called partitive proportion ? 



264 INVOLUTION. 



INVOLUTION. 

370. Involution consists in raising a number to a reqnii^d 
power. (Art. 89.) 

380* The required power is indicated by a small figure, 
called the index or etrponent^ placed at the right, and a little 
above the number. (Art. 90.) 

381. The Jirit power of a number is the number itself. The 
second power or square of a number is obtained by using the 
number as a factor twice. The third power or the cube results 
from using the number as a factor three times, and so on. 

KoTE. — The most important applications of Involation are in the use 
of the second and third powers. 

382. Any power may be obtained by the following 

KuLE. Employ the given number as a factor as many times 
as there are units in the exponent of the required power » 

Examples. 

1. Find the squares of the integers from 1 to 25 inclusive, 
ond commit them to memory.* 

/Numbers, 1, 2> 3, 4> 5, 6, 7, 8, 

Squarw, 1, 4, 9, 16, 25, 36, 49, 64, 

Numbers, 9, 10, 11, 12, 13, 14, 15, 16, 

Squares, 81, 100, 121, 144, 169, 196, 225, 256, 

Numbers, 17, 18, 19, 20, 21, 22, 23, 2t, 25. 

V Squares, 289, 324, 361, 400, 441, 484, 529, 576, 625, 

2. Find the cubes of the integers from 1 to 10 inclusive, and 
commit them to memory.* 

C Numbers, 1, 2, 3, 4, 5, 6,-7, 8, ©, 10. 

^^' ) Cubes, 1, 8, 27, 64, 125, 216, 343, 512, 729, 1000. 

*At the option of the teacher. 



Ans.i 
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S. 922 -. ? 

4. (J)2 ? 

5. .32 = ? 


Ans. 8464. 
J[w5. If . 
w4?i,s. ,09. 


13. (124^)2 = p 
14 973 = ? 
15. 5.753 = ? 


6. (74)2 - ? 

7. 3.082 — ? 


Ans. 9.4864 


16. (3J)3 = ? 

17. IF = ? 


8. .3712 — ? 


,42W. .137641. 


18. 1010 = J 


9. 43722 = ? 

10. 5.82 = t 




19. Q)i2 ~ ? 

20. .5» = ? 


11. 47.62=? 

12. («)3 r= ? 




2L Involve 1.3 to the JBth power. 
22. Baise 18f to the 5th power. 



23. What is the difference between the square and the cube 
of 24 

24. What is the compound interest of tl.lO for 4 years, at 
10 per cent. ? 

25. How many paving stones 13 inches square will be required 
to pave 100 rods of a street 3 rods in widdi ? 

26. How many dice measuring ^ an inch each way may be 
made from a cubical foot of ivory, allowing ^ for waste in the 
manufacture ? 



EVOLUTION. 

383* ^EiVOlnlion consists in finding the roots of numbers. 

384:o The root of a number is one of the equal factors which 
produce ^at number. 

The square root is one of the two equal factors ; the cube root, 
one of the three equal ^sictors $ the fourth nx)t9 one of the four 
equal factors, and so on. 

S8tS, V is the radical sign, and by itself signifies the square 
root, and with a figure above it, signifies the degree of the root 
indicated by the figure ; thus, *^27 signifies the third foot of 27. 

The root may also be indicated by a fractional exponent; thus, 
16* (read, 16 to the J power) == ^16 = 2. 
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386* Table, showing the places occnpied by the square of 
any number of units, tens or hundreds. 

Boots. Squares. 

1 squared = i 

9 ** = 81 

10 « = iod 

99 « = 9801 

100 " = ioood 

999 « = 998001 

387. By the above we perceive that the square root of any 
whole number containing one or two figures, must be units ; con- 
tiiining three or four figures, must be units and tens ; containing 
five or six figures, must bo unit?, tens and hundreds. Hence, 
generally, if a nitmber he separated into periods of tioo figures 
eachy beginning with the units^ the number of figures in the square 
root will be indicated by Hie number of periods. 

Note I. — The left hand period may contain but one fignre. 
KoTE n. — The principle above elucidated applies also to decimal frac- 
tions ; but every period in decimal fractions must contain two figures. 

# 

388. That the pupil may comprehend the method of ex- 
tracting the square root of a number, we will multiply 64 by 
itself, i. e.y square it, and keep the separate products, instead of 
reducing them and adding as in ordinary multiplication. 

64 X 64 == (60 + 4) X (60 + 4). 
(1.) 60 X 60 :=: 60^ = 3600. ^ 

(^•> { ^4 X 6o} = 2 X (60 X 4) = 480. 
(3.) 4X4= 42 = 16. 

£y the &bove it will appear that a square whose root is com- 
posed of tens and units, contains 

(1.) The square of the tens ; 

(2.) Twice the tens multiplied by the units ;. and 

(3.) The square of the unite. ^ 



V = 4096. 
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389* We will now extract the square root of 4096. 

g i Separating the number 

5 P into periods of two figures 

4096 (64 each, we find that the root 



Operation* 



6t0)2=: 



36 



Trial divisor, 2 X 6(0) = 12(0)\ 496 

4/ 496 



True diyisor, 



124 000 

Or simply, 

4096 ( 64 
86 

124 ) 496 
496 



will consist of two figures, 
and the square of the tens 
must be contained in the 
40 (hundreds) ; the largest 
square contained in 40 
(hundreds) is 36 (hun- 
dreds), the root of whifch 
is 6 (tens) j this we write 
as the tens' figure of the 
root, and subtract its 



square 36 (hundreds) from the 40 (hundreds), and to the remainder 4 
(hundreds), bring down the next period, 96. 

This remainder (496) must contain two times the tens of the root 
multiplied by the units, plus the square of the units, or the product of 
two times the tens, plus the units, multiplied by the units. If it contained 
only two times the tens multiplied by the units, we should obtain the 
units' figure by dividing the remainder (496) by two times the tens. 
We make 2X6 (tens) = 12 (tens) the trial divisor, which is contained 
in 49 (tens) 4 times. We write 4 as the Units' figure of the root, and 
also at the right of the 6 (tens), and have 64 for the true divisor. This 
we multiply by 4, and thus complete the square, — obtaining at once, 
itoice the product of the tens by the units, and the square of the units. 
If the root consists of more than two figures, having obtained the 
first two, we can consider them as tens in reference to the next figure, 
and proceed with them in all respects as above. Thus, suppose it be 

required to extract the 
square root of 4138.94: 
find the first two places 
as before ; bring down 
the next period, 94, and 
form a new trial divisor 
by doubling 64 (the root 
already found) ; find how 
many times this, consid- 
ered as tens, is contained 
in 429 tens, for the third 



Operation. 
4138.94 ( 64.33-f- 
36 



124 ) 538 
496 



1283 ) 4294 
3849 



12863 ) 44500 
38589 

6911 



%Q$ EVOLUTION. 

figure of the root* To obtain a fourth figure in the root, form ag^other 
period by annexing two ciphers, double 643, and so continue. 

From the above, we deduce the following 

I(UL£ FOR EXTRACTING THE SQUARE RoOT OF A NUM- 
BER, Point off the given number into periods of t%po Jigures each, 
by placing a dot over the units^ figure and every alternate figure 
to the left in whole numherSy and to the right in decimals* 

Find die greatest square number in the left hand period^ and 
write its root as the first term in the answer. Subtract the square 
number from the left hand period, and to the remainder bring 
down the next period for -a dividend. 

Take twice the root already found for a trial divisor ; refecting 
the right hand figure of the dividend, divide it by the trial divisor; 
place the result, as the second term in the root, also at the right of 
the trial divisor, making a true divisor ; multiply the true divisor 
thus obtained by the last term of the root, and subtract this product 
from the dividend ; to the remainder bring down the next period 
for a new dividend. 

Double the terms of the root already found for a new trial 
divisor, and proceed as before* j 

Note I. — When a zero occurs m the root, annex a zero to the trial J 
divisor} bring down another period, and proceed as before. 

NoTS n. — K a root figure proves too large, substitute a smaller, and 
repeat the work. 

Note III. -^ When a remainder occurs after all the periods are brought 
down, the root may be more nearly approximated by annexing periods of 
zeros, and continuing the operation. 

Note IV. — The 8q:uare root of a common fraction may be obtained by 
extracting th^ root of both terms when they are perfect squares ; when 
they are not) the fraction may first be reduced to a decimal. 

Note Y. — Mixed numbers may be reduced to the decimal form, or to 
Improper fractions when the denominator of the fractional part is a squart 
number. 
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390. The above rale may be illustrated by diagrams. 



s 



Fig. 1. 



3600 sq. ft. 



8 



60 ft. 



Ffg.S. 



e 



Let A B C D (Fig. 1) represent a square 
court containing 4096 square feet, the length 
of whose side we wish to determine. Having 
found (Art. 389) that the greatest square of tens 
in 4096 is 3600, the root of which is 6 tens, we 
deduct 3600 from 4096, and have left 496 square 
feet, which are to be disposed on two sides of 
the square aheady found. The width of these 
additions we wish to ascertain. 

By extending the lines a and 5, we shall 
divide the addition into three parts, M, N, and 
O ; M and N having for one side the tens of 
the root, aiid O being a square whose side is 
equal to the width of the side additions. 

If the 496 square feet equalled the feet in the 
side additions, M and N, the width of the ad- 
ditions would be determined by dividing 496 
by twice the length of the square already found, 
2 X 60. Using this as the trial divisor, we obtain 4 as the width, which 
is the units' term of the root ; but the entire length of the additions 
Fig. 8. \& two times the tens, plus the units^ 

or 124 (Fig. 3), the product of 
which by 4, the units* term, is 496. 
+ « +4 There being no remainder, 4096 is 
found to be a square of which 64 is the root, and the length of the 
court is 64 feet. 
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391» Examples IN Square Root. 



1. What is 

2. What is 

3. What is 

4. What is 

5. What is 

6. What is 

7. What is 

8. What is 

9. What is 



the square 
the square 
the square 
the square 
the square 
the square 
the square 
the square 
the square 



root of 841 ? 
root of 763876 ? 
root of 13616100? 
root of 253009 ? 
root of 1012036 ? 
root of 447.3225 ? 
root of .005625? 
root of .169? 
root of ^3pj ? 



Jns. 29. 

Ans, 874. 

Arts. 3690. 

Arts, 503. 

Ans. 1006. 

Ans, 21.15. 

Arts. .075. 

Ans. .41109+. 

Ans. -^2* 
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EVOLUTION. 



10. What is the square root of ^ ? 

N0TB.-^ = f 

11. What is the square root of 10^^ ? 

12. What is the square root of f ? 

13. What is the square root of 8^ ? - 

14. What is the square root of 9^ ? 

15. What is the square root of f of ^ ? 



Ans. 3f 

Ans. .86602+ . 

Ans. 2.8635-i-. 

Ans. 3.02334+. 

Ans. /g. 



Note. — Extract the root in the following to five places. 



16. V 2j-X (9$)'^ = ? 

17. V2T025^? 

18. v^8oioo = ? 

19. V 502681=? 

20. V22^ = ? 

21. VI 4002564=? 

22. V-4X25« = ? 

23. V2213.7025 = ? 

24. V 152399025 = ? 

25. y/2. = ? 

26. V4028049 = ? 

27. V20i = ? 

28. V 9569534976 = ? 

29. V16X759=? 



30. V ggmif = ? 

31. V^of f ofli = ? 

32. ^'AU=? 

33. ^S = ? 



34. VS1-10083136 = ? 

35. V-'7"=? 

36. V746841.64 = ? 

37. V AX( 6i)^ = ? 

38. V769.987 = ? 

39. V-42025 = ? 

40. VAof.052 = ? 

41. V^538 = ? 

42. V(.25^.06j)X(§)^? 

43. V100f^=? 



393. Practical Examples. 

1. There is a field of com having an equal number of rows 
and hills in a row, which contains 1020100 hills in all ; what is 
the number of rows in the field? Ans. 1010 rows. 

2. A body of troops, consisting of 2601 men, has an equal num- 
ber in rank and file ; how many are there in each ? Atis. 51 men. 

3. A company of persons spent $3.24 ; each person spending 
as many cents as there were persons, how many cents did each 
«pend ? Ans. 18 cents. 
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4. What is the length of one side of a square farm containing 
S02 acres, 2 roods of land ? Ans. 220 rods. 

5. What is the length of a square park which contains 2 square 
miles? -4w«. 1.41 42-f- miles. 

6. There is a circular lot which contains 3 acres ; what is the 
length of a square lot whose area is the same ? 

Ans. 21.9089+ rods, 

7. What is the size of a square lot whose area is thirty times 
that of the above? Ans, 120 rods, 

8. What is th^ cost of fencing a square lot which contains 1 
acre, at $5 per rod? Ans. $252.98. 

9. The side of a square is 8 ft. 6 in. ; what is the side of a 
square having 25 times the area ? 

10. A owned a lot of land 51 rods by 80 rods, and another 180 
rods by 100 rods, which he bartered with B for a square lot con- 
taining 138 acres ; how many rods less of fencing are there in 
the square lot than in the other two ? Ans. 228 rods nearly. 

11. I have two square lots of land, the larger of which con- 
tains 270 acres ; the ratio of the smaller to the larger is as 5 to 
6 ; what is the length of one side of the smaller ? 

Ans. 189.73+ rods. 

12. On a roof there are laid 5000 slates,-— the number in the 
length being twice the number in the breadth; what is the number 
each way ? 

Note. — It is evident that the slates are laid in two equal squares; 
hence the square root of i of 5000 (Vj^ of 5000) -will equal the breadth, 

Ans. 50 sla^s in breadth ; 100 slates in length. 

13. Suppose the above roof to have had 10000 slates, and the 
breadth to have been one third of the length, what would have 
been the number of slates in the length and breadth ? 

Ans. 173.205+ length ; 57.735+ breadth. 

14 What is the difference between the fencing of a 34-acrc 
lot, whether it be a square or a rectangular lot, twice as long as 
it is wide? Ans. 17.89 rods. 

15. My orchard contains 5400 trees ; the number of trees m 
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width is to the number in lengthy as 2 to 3 ; what is the nmnber 
each way ? 

Note. — f of the trees will be a square, whose square root will be the 
number of trees in the width of the orchard. 

16. Suppose, in the above orchard, the outer rows of tfees to 
stand upon the boundary line, and all to stand 30 feet apart, 
what is the area covered by the orchard ? Ans* 108 j^ acres. 

17. There is a rectangular court paved with 1728* paving- 
stones 15 inches square ; the length of the court is to the 
width as 4 to 3 ; what is the number of stones each way ? 

18.- How many square feet in the superficial contents of the 
above court ? 

19. What is the side of a square that will contain as many 
square feet a!s a rectangle whose sides are 150 and 70 feet ? 

20. What is the mean proportional between G and 24? (Art. 373.) 



APPLICATION OF SQUARE ROOT TO RIGHT-ANGLED TRI- 
ANGLES 

Definitioks. 

303 • An Angle is the opening between two lines that meet 
each other. 

394 » A Bight Angle is the angle formed by two lines that 
are perpendicular to each other. (Art. 191.) 

S9Sm A Triangle is a figure having three angles, and 
bounded by three straight lines. 

396« A Bight-angled Triangle is a triangle having one 
of its angles a right angle* 

397, The Hypothenuse of a Bight-angled Triangle is 

the side opposite the right angle. 

39S. The Base of a Bight-angled Triangle is the side 
upon which it is supposed to staxid. 

399, The Perpendicular of a Bight-angled Triangle 
is the side perpendicular to the base. 
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4^00« To FEND EITHER SiDE OP A RiGHT-AKGLED TRIAN- 
GLE, THE OTHER TWO SiDES BEING KNOWN. 

Suppose the figure A B C to be a right-angled triangle, ivhose 
sides are 3, 4 and 5 feet respectively. A 
square formed upon the hypothenuse, A C, 
will contain 25 square feet; one formed 
upon the base, B C, will contain 16 square 
feet^and one formed upon the perpendicu- 
lar, A B, will contain 9 square feet. 
Thus, it appears that the square upon the 
line A C is equal to the two squares upon 
A B and B C ; and generally, 

The square upon the hypothenuse of a right-angled triangle is 
equal to die sum of the squares of the other two sides. Hence, 

Rule I. To find the bypotheliuse, the base and perpendicular 
being given : Square the base and perpendicular, and extract the 
square root of their sum. 

Rule II. To find the base or perpendicular, the hypothenuse 
and other side being given : Square the hypothenuse and the given 
side, and extract the square root of their difference. 

4:01* Examples. 

1. The base of a right-angled triangle being 30 feet, the per- 
pendicular 40 feet, what is the hypothenuse ? Ans. 50 feet. 

2. The hypothfenuse of a right-angled triangle being 32.5 feet, 
the base 30 feet, what is the perpendicular? Ans. 12.5 feet. 

3. What must be the height of the eaves of a house that can 
be reached by a ladder 30 feet long, the foot of the ladder stand- 
ing 18 feet from the underpinning of the house ? Ans. 24 feet. 

4. How far from the foot ^f a post 15 feet high can a horse 
feed that has a rope fastened around his neck and attached to the 
top of the post, the distance being 37 feet to the neck, and the 
horse feeding two feet beyond the end of the rope in a direct 
line with the rope ? Ans. 36 feet. 

5. G. W. Bailey had a tree, which being partially broken off 

18 
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24 feet from the gronnd, the top struck the ground 10 feet from 
the foot of the tree, and on a level with it ; what was the height 
of the tree ? Ans. 50 feet 

6. What must be the length of a ladder to reach to the top of 
a chimney 48 feet high, the foot of the ladder being 20 feet from 
the chimney ? Ans. 52 feet 

7. If the top of the ladder mentioned above be lowered 6 feet, 
how far will the foot stand from the chimney ? 

8. Two vessels start at the same point, and sail, one due south 
6 degrees, and the other due east 8 degrees ; how many miles 
apart are they, reckoning 69| miles to a degree ? 

9. What is the width of a street from a point in which a ladder 
32^ feet long will reach a window 26 feet high on one side, and 
one 24^ feet high on the other side ? Ans, 40.85-)-. 

10. What is the width of a common, on which stands a flag- 
staff 195 feet high, from the top of which to one side of the 
common is. 675 feet, and to the other 360 feet ? 

11. How far from the foot of a flagstaff 24 feet high, must a 
ladder 23 feet long be placed that a person may ascend to within 
5 feet of the top ? 

12. My house is 40 feet wide, and the ridge-pole is 15 feet 
above the middle of the beam which connects the eaves ; what is 
the length of the rafters ? 

13. Provincetown, Erie, and Elmira are in nearly the same 
latitude ; suppose Elmira fo be 243 miles directly north of Wash- 
ington, Erie to be 305 miles north-westerly, and Provincetown 
380 miles north-easterly, bow far is Provincetown from Erie ? 

14. Four persons, Messrs. Ames, Barnes, Games, and Doane, 
are residing around Cincinnati, as follows : Ames, 20 miles 
north; Barnes, 60 miles east; Games, 27 miles south; and 
Doane 36 miles west of the city ; what is the shortest distance 
one of these persons must travel to visit all the rest, and reach 
his own home ? -^ 

15. What is the length of the diagonal, that is, the distance 
from one comer to the opposite corner, of a square lot which 
contains 16 square rods ? Ans. 5.65684- rods. 
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161 The diagonal of the floor of a square room is 110 feet; 
what is its area ? Ans, 6050 ft, 

17. The diagonal of a square lot is 75 rods; what is one side ? 

18. What is the diagonal of the floor of a room which is 15 
fe^it square ? 

19. Suppose the above room to be 10 feet high; what is its 
diagonal, that is, its distance from the lower corner to the oppo- 
site upper corner ? 

Note. — The diagonal of the floor (Ans. to Ex. 18) becomes the base 
of the triangle, of which the diagonal of the room is the hypothenuse ; 
but the square of the diagonal of the floor is equal to the sum of the squares 
of the length and width of the room. Hence, to obtain the diagonal of 
the room, Square its three dimensions, and extracfthe square root oftJieir 
sum, 

20. What is the diagonal of a cubical room, each of whose 
dimensions is 20 feet ? Ans. 34.64-|- feet. 

21. What is the diagonal of a room 3G feet long, 24 feet wide, 
and 18 feet high ? 

22. What is the diagonal of a cubical block whose edge is 2 J 
inches ? 

23. In the centre of a square of land containing one acre is a 
mound 35 feet high ; at the top of this mound, which corresponds 
with the centre of the square, is a liberty-pole, 120 feet high; 
what is the distance from the top of the pole to the nearest point 
in the boundary of the lot? 

24. What is the distance to the farthest point in the boundary ? 

25. I have a lot of land 15 feet square, which I design to ar- 
range in five flower-beds as follows: a central square bed, to 
be bounded by lines connecting the middle points of the sides of 
the original square, and four equal triangular corner beds, whose 
sides extend 5j- feet from the right angle at the corner; how 
many feet of bordering will be required to surround all the 
beds? 4w*« 117.54 ft., nearly. 

26. At the summit of a hill, which is 200 feet in height, stands 
a tower, 20 feet high ; from the top of the tower to the foot of 
the hill is 300 feet ; from the top of the tower to the opposite 
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Bide of a stream which flows at the foot of the hill is 400 feet ; 
what is the width of the stream ? 

For Dictation Exercises, see Key. 
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4:03« Tahle, showing the third power or cubes of units, ten% 
and hundreds. 



Boots* 

1 cubed 

9 « 

10. « 

99 « 

100 " 

999 " 



Cubes. 

• 

1 

729 

1000 

970299 

1000000 

997002999 



By the above it will be seen that the cube root of any whole 
number, composed of one, two, or three figures, must be units ; 
of four, five, or six figures, must be units and tens ; of seven, 
eight, or nine figures, must be units, tens and hundreds; and 
hence, generally, that if we 'point a numher off into periods of 
three figures each^ beginning with the units, the numher of figures 
in the cube root will be indicated by the 7iumber of the periods. 

Note I. — The left hand period may contain but one or two figures. 

Note II. — The principle above elucidated applies to decimal frac- 
tions ; but every period in decimal fractions must contain three figures. 

4:03. Before extracting the cube root, let us involve 64 to 
the third power, and preserve the separate products. 

We have already seen (Art. 388) that the square or second 
power of 64 is 

602 + 2 X (60 X 4) + 4*. 

By multiplying this square by 64 (60 -f- 4), we shall obtain 
the third power of 64. 
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64^ zz: 60^ + 2 X (60 X 4) + 42 

64 = 60 + 4 

603 + 2 X (60 X 60 X 4) + (60 X 4^) 

(60^ X 4) + 2 X (60 X 4^) + 4« 
64« = 60^ + 3 X (602 X 4) + 3 X (60 X 4^) + 4' 

In this product we have four distinct parts, as follows : — 

(1), 603, the tens raised to the 3d power, = 216000 

(2), 3 X (602 X 4), 3 X the square of the tens X the units, = 43200 
(3),f3 X (60 X 4*), 3 X the tens X the square of the units, = 2880 
(4), 4^, the units raised to the 3d power, = 64 

262144 

Thus we see ihat a cube whose ropt is composed of tens and 
units, contains (1) the cube of the tens, (2) three times the square 
of the tens multiplied by the units, (3) three times the tens multi* 
plied hy the square of the units, and (4) the cube of the units. 

4:04« ObserYJng, now, that the fii*st of these parts is the 
cube of the tens, and that the units is a factor in each of the 
other parts, we will proceed to extract the cube root in the 
following 

III. Ex. What is the cube root of 264609.288 ? . 

Operatiox. ga g 

264609.288(645 

Cube of tens 6(P= 216 

3 X sq. of tens (trial divisor), . . 3 X 6O2 = 10800 43509 

3 X tens X units, 3 X 60 X 4 = 720 

Square of units, 4* = 16 

True divisor, ' 11536x4= 46144 

3 X sq. of tens (trial divisor), . 3 X 6402 = 1228800 2465288 

3 X tens X units, 3 X 640 X 2 = 8840 

Square of units, 2* = 4 

True divisor 1232644x2= 2465288 

Solution. Pointing the number off into periods of three figures 
each, by placing a dot over the units and every third figure to the right 
and left, we find that the root will consist of three figures, and the 
cube of the tens must be contained in 264(000). The largest cube 
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contaiiied in 264(000) is 216(000), the root of which is 6(0) ; this ^e 
write as the tens' tenn of the root, and subtract its cube, 216(000), from 
264(000), and to the remainder, 48(000), bring down the next period, 
609. 

We know that this remainder, 48609, contains three times the 
square of the tens (the term ahready found), multiplied by the units; 
and though it contains other terms, since this is much the lai*gest, we 
take 3^ times 60^ (three times the square of the tens) for a trial divisor, 
and, diTiding 48609 by it, obtain 4 for the units' figure. 

We multiply 3 X the tens (60) by the new term of the root (4), 
and place the product under the trial divisor, and under this, placed the 
square of the units' fig^ure ; and thus form our true divisor, consisting 
of the last three parts of a perfect cube (Art. 403), wanting the units 
OS a factor in each. Multiplying their siun by 4, we have 46144. 

This we subtract, and to the remainder bring down the next period. 

Considering 64 as the tens in the root, we multiply its square (640^) 
by 3 for a new trial di^dsor, and, proceeding as before, obtain 64.2 for 
the jsube root of 264609.288. 

From the above we deduce the following 

4:OS. Rule for extracting the Cube Root. Point off 
the given number into periods of three figures each, by placing a 
dot over tJie units, and every third figure to the left in whole num- 
bers, and to the right in decimals. 

Find the greatest cube in the left hand period, and tvrite its 
root as the first term in the answer. Subtract the cube from the 
left hand period^ and to the remainder bring down the next period 
for a dividend. 

Multiply the square of tlie root already found, considered as 
tens, by three for a trial divisor. I}ivide the dividend by the trial 
divisor, and place the result as the next term in the root. 

To the tried divisor add three times the former term in the root 
(considered as tens), multiplied by the last term, also the square 
of the last. Midtiply this sum by the last term, and subtract the 
product from the dividend. 

To the remainder bring down the next period for a new div^ 
idend. 

Multiply the square of the terms of the root already found {considr 
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ered m tens), hf three /or a trial divisor, with which divide and 
proceed as be/ore. 

KoTE I.' — When a zero occurs in the root, annex two ciphera to flie 
trial divisor, and, bringing down another period, proceed as before. 

Note II. — If a root figure proves too large, substitute a lower, and 
repeat the work. 

Note III. — When a remainder occurs after all the periods are brought 
down, the root may be more nearly appcoiimated by annexing periods of 
zeros, and continuing the operation. 

Note IV. — The cube root of a common &actioii maybe obtained by 
eitracting the root of each of the terms when they are perfect cubes; 
when they are not, the fraction may be reduced to a decimal. 

Note V. — Mixed numbers may be reduced to decimal fractions, or tc 
improper fractions when the denominator of the fractional part is a cube 
number. 

406. The above nile may be illustrated by meana c^ 
blocks. ^ 

A cube number represents a cube, the edge of which is the cube root 
of the number. 

Let there be a. cube of 262144 solid inches, whose edge we wish to 
Jetermine. 

Having found by pointing and trial that the greatest cube of tens' in 
262144 is 216(tXK)), the root of which is 6 tens, we wiU let 216000 
inches be represented bylhe following diagram (Fig. 1), having for its 
edge 6 tens of inches, or 60 inches. 

pig 1 Fig 2 Subtracting the cube, 

216(000) in., from 262144 
inches, there will remain 
46144 inches, which may 
J i be disposed on three sides 

8 of the cube already found, 

so as to retain the cubical 
eoin. *iii,4iB4io. form. The tqaare con- 

tents of the addition upon 
one side of this cube will be 60^ z^ 3600 inches, and upon three sides 
10800 inches. Using this as a trial divisor, we find the thielinesH of 
the adlitions to be 4 inches. The additions are represented by Fig. 2. 
These additions being made, the solid will be represented by Fig. 3. 




To, complete the cube, it also requires three oblong lectangular 
blocks, whose length is 60 inches, and whose end is 4 inches square 
(Fig. 4); also a cube, whose edge ia 4 inches (Fig. 6). The side of one 
of the oblong blocks being 60 X 4, one side of the three will be 3 
times 60 X 4 ^ 720 square inches, and one Bide of the small cube viU 
be 4^ ^ 16 square inches. 

If, now, we multiply the sura of these sflrfaces, 10800 + 720+16, 
-s 11336 (Fig. 7), by theit thickness, 4, and increase the cube 216000 




+ 3X60X4 + 4*= 11536. 



by the product, we form a perfect cube (Fig. 
8), whose edge is 64 inches. And since there 
is no remainder, 262144 is a perfect cube, of 
which 64 is the root. 



407. Examples. 

1. What is the cube root of 2744? 

2. What ia the cube root of 24389 ? 

3. What is the cube root of 704969 ? 

4. What ia the cube root of 12077875? 
& Wliatia Ihe cube root of 224756712? 



Jnt.U 


Aju.2Q 


Am. 89 


Ans. 235 


Am. 608 
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6. What 

7. What 

8. What 

9. What 

10. What 

11. What 

12. What 

13. What 

14. What 

15. What 

16. What 

17. What 

18. What 

19. What 



is the cube root of 
is the cube root of 
is the cube root of 
is the cube root of 
is the cube root of 
is the cube- root of 
is the cube root of 
is the cube root of 
is the cube root of 
is the cube root of 
is the cube root of 
is the cube root of 
is the cube root of 
is the cube root of 



122097755681 

729486108008 

19683000? 

195.112? 

.000729 ? 

329778750 ? 

.57? 

32i? 

4? 

2 50* Vii5(F 

14-^ 



? Am. 4961, 
? Ans. 9002. 

Ans. 270. 

Ans. 5.8. 

Ans. .09. 
Aiu. 690.8+. 

Ans. .8291+. 

Ans. 3.185-|-. 

Ans. 1.587+. 

Ans. j^. 

Ans. ^. 

■^^) Ans: f . 

Ans. .1957+. 

Ans. 1.04004+. 



XoTE. — In the following, the pupil need extract the root to but foui" 
places, if decimal fractions be reached. 



20. .yi57464~? 

21. ^36926037 = ? 



ri — ? 



22. -^y 350402625 

23. ^5/ 69224023016=? 

24. ->y 614255059180216 = ? 

25. ^y 598232577 zzr ? 

2 6. >y 525^3425872 = ? 

27. ^y .0009874==? 

28. .y 9575248.5 = ? 

29. -^16 = ? 



30. -^y42^=zz? 

31. ^^^ = ? 

32. ^^j\=t 

33. ^if = ? 

34. ^t\ = ? 

35. ^27^=:? 

36. ^~21:=i} 



37. 



1^ + ^-^ 
^lJ + 25"-- 



38. (-^125+ V«19) — 'Nyi25 + 819 = ? 

39. ^28^11=? ■ 

40. 5.43 X 19^* + -vy 27054036008=? 

41. Find the difference between the sum of the cube roots of 
13824 and .000729, and the cube root of their sum. 
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4r08« Practical Examples. 

1. What is the length of one side of a cubical block of granite 
which contains 7077888 solid inches ? 

2. What will be the edge of a cubical pile of wood, composed 
of 1000 loads, each 8 feet long, 4 wide, and 2 J feet high? 

8, What will be the length of a cubical pile of wood that will 
contain one cord ? 

4. What will be the length of a cube which will contain ^ as 
much as another whose edge is 15 feet ? ^ Ans. 7.5 feet. 

5. What is the depth of a cubical cistern which will contain 9 
times as much as one whose depth is 5 feet ? 

Ans. 10.4004-f- feet. 

6. What must be the dimensions of a cubical vesBel that shall 
contain 300 gallons of water, reckoning 231 cubic inches to jl 
gallon? Ans. 41.07'5+. 

7. What will be the cost of boards, at $11.25 per M., to con- 
struct the bottom and sides of a cubical bin which shall contaia. 
75 bushels of grain ? 

" NoTB. — 2150.4 cubic inches z=. 1 bushel. Ans. $1.19 1-|-. 

8. What will be the cost of lead, at $.12 J per lb., there being 
1 j- lbs. to the square foot, to line a cubical box containing 15 1 
cubic feet ? 

9. How many yards of paper, ^ yard wide, will be required to 
line 98 cu'bical boxes, each containing 5^^% cubic feet ? 

Ans. 384 yards. 

10. The walls of the ancient city of Babylon are said to have 
been 350 feet high, and built of brick ; the city, 15 miles square 
inside the walls. Suppose the average thickness of the walls to 
have been 60 feet, what would be the length of a cubical pile 
composed of the brick in the walls ? Ans^ 1881.2-[- feet. 

For Dictation Exercises, see Key. 
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409. 

found on 
not there 



410. 
411. 

angle, m 



MENSURATION. 

The definitions of various surfaces and solids are 
pages 109, 112, 114. Such as are in general use, and 
found, are given in this section. 

PLANE SURFACES, RECTILINEAR FIGURES. 

Triangles. 

The Kight-angled Triangle contains one right angle. 
The Obtuse-angled Triangle contains one obtuse 

M 





NL_N 



Right-angled. Obtuse-angled. 

413. The Equilateral Triangle contains three equal side&. 

413. The Isosceles Triangle contains two equal sides. 

414. The Scalene Triangle has no sides equal. 




N 
Equilateral. 




N 

Isosceles. 




Scalene. 



Quadrilaterals. 

419. A Parallelogram -is a quadrilateral whose opposite 
sides are parallel. 

416. A Bhombus is a parallelogram whose sides are all 
equal. 

417. A Trapezoid is a quadrilateral^nlj two of whose sides 
are parallel. 




! .-^ 



.^^' 



Parallelogram. 





N . 

Hhombus. 




Trapezoid. 



xzksurahon. 



418* A BeeCangle is a parallelogram whose angles are 
light angles. 

419. A Sqpuoe is 



4LS9* A Trq^QBiiiiii. 
sides are pazaUd. 



rpriingHe whose ades are all equaL 
5 a qnadnlaleral of which no two 
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491« The teran Polygoai is a general name applied to any 
figme hounded hj straight lines. 

493. The Base of a figore is the line 
apon which it is sopposed to stand. 

49S* The Altitade of a fignre is its 
heigllt. The lines M N in the preceding 
figures indicate aldtodes. 

4:S4:« The Biagonal of a fignre is a 
line joining anj two angles not adjacent. The Unes O P are 
ksonals. 

AREAS. 

4SS« The area of a square or. rectangle equals theprodiuet 
of its length and its breadth or height. (Art 173.) 

4:SG» The area of any parallelogram equals 
the product of its base and its height; for it can 
he proved to he equal to a rectangle of the | 
same base and height. 

4L37* The area of a triangle equals halfB 
the product of its base and height ; for every 
triangle equals one half of a parallelogram Jl>^ 
of the same base and height^i 
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When the three sides of a triangle are given, the area may- 
be found hj suhtracting each side separately from half the sum of 
the three sides, then multiplying the continued product of these 
remainders by half the sum of the sidesy and extracting the square 
root^ 

4:SB8. The area of a trapezoid equals hcdf of the sum of its 
parallel sides multiplied by the distance between- them ; 
for it is equal to two triangles whose baces are the 
two parallel sides of the trapezoid, and whose altitude 
is the distance between them. H 

^^9. The area of any polygon may be found by dividing 
it into triangles and obtaining the sum of 'their areas. 

Note. — The student should draw figures for each of the following 
problems. 

430« Examples for Practice. 

1. What is the area of a rectangle whose length is 20 feet and 
breadth 6 J feet ? Ans. 130 sq. ft. 

2. How many square feet of canvas in a picture 6 ft. 9 in. 
long and 4 ft. 2 in. broad ? 

3. How many square yards in a garden 20 yards square ? 

4. Required the area of a parallelogram whose base measures^ 
3 ft;. 4 in. and altitude 1 ft. 3 in. 



A 7 



5. Required the area of a pai-allelogram 
whose base measures 23 feet and the adjacent 
side 13 feet, from the extremity of which a ^ 
perpendicular drawn to the base cuts from the base 5 feet. 

Ans, 276 sq. ft. 

6. What is the area of a triangle, the length of the base being 
20 feet, and the height 10 ft. 4 in. ? Ans. 103 J sq. ft. 

7. What is the area of a right-angled triangle whose base and 
perpendicular are 20 and 18 feet respectively ? 

8. What is the area of a right-angled triangle whose perpen- 
dicular and hypothenuse are 42 and 45^ feet respectively ? 

Ans. 367 j- sq. feet 
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9. Required the height and area of an equilateral triangle 
whose sides are 10 feet long. 

Ans. height 8.66+ ft. ; area 43.3+ sq. ft. 

10. Required the area of a triangle whose sides are 3, 8, and 
10 feet long respectively. Ans. 9.921+ sq. ft;. 

11. How many square rods in a triangular lot of land whose 
eides measure 14 rods, 32 rods, and 20 rods, respectively ? 

12. What is the area of a trapezoid whose parallel sides are 
14 and 32 feet long, and the distance between them 16 feet? 

Ans. 368 sq. ft. 

13. What is the area of a trapezoid whose parallel sides are 
twice those of the above, and the distance betwqfen them 5 ft. 
km..'' 

14. IJow many sq. ft. in the surface of a board which is 18 ft. 
long, 18 in. wide at one end, and 14 in. wide at the other? 

Ans. 24 sq. ft. 

15. How many acres in a quadrangular field having 2 parallel 
sides measuring 10 ch. 5 1. and 16 ch. 8 1. respectively, and the 
.distance between them being 15 ch. ? Ans, 19.5975 acres. 

16. What is the area of a trapezium, the length of a diagonal 
being 50 feet, and of the perpendiculars from the opposite ver- 
tices to the diagonal 10 feet and 
35 feet? Ans. 1125 sq. ft;. 

17. Find the area of the accom- 
panying ' polygon, the dimensions 
being as follows : A C, 5 ft. ; A 
D, 8 ft. ; A E, 10 ft. ; B M, 3 ft^ ; 
C N, 4 ft-; DO, 5 ft. 6 in.; P F, 
4ft;. 6 in. 

CIRCLES. 

4:31 • The area of a circle equals one half of the product 
of the circumference and raditis, or one fourth of the product of 
the circumference and diameter; for it may be considered as 
made up of triangles, whose bases compose the circumference of 
^e circle, and whose vertices (Art 190), are at the centre. 
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4:33« Greometricians have proved thai the circumference of 
every circle is nearly 3.1416 times its diameter. Hence, 

When the Diameter is given, 

433. The Circumference = Diameter X 3.1416. 

434. The Area = (Diameter X 3.1416) X 5i?^ = 
Diameter^ X .7854. 

When the Circumference is given, 

435. The Diameter = ^'"^.iT"" - 
When the Area is given, 

436. The Diameter =^ ( ?^. 

437. Examples. 

1. Required the circumference of a circle whose diameter is 8 
feet. Ans. 25.1328 ft- 

2. If a radius is 12 feet, what is the circumference? x 

Ans. 75.398+ ft. 

3. If the circumference is 100 feet, what is the length of the 
diameter? Ans. 31.8309+ ft, 

4. What is the area of a circle whose diameter is 21 feet ? 

Ans. 346.3614 sq. ft. 
6. What is the area of a circle whose diameter is 5 ft. 6 in. ? 

6. What is the area of a circle whose radius is 2 ft. 1 in. ? 

Ans. 13 sq. ft 91 j- sq. in. 

7. What is the area of a circle whose radius is 5 ft. 2 in.? 

8. What IS the diameter of a circle whose area is 4 sq. rods ? 

Ans. 2.256+ rds. 

9. What is the radius of a circle whose area is 19 sq. miles? 

Ans. 2.459+ miles. 

10. What is^he space occupied by a cart-wheel whose spokes 
are 2 feet long, and th^e diameter of whose hub is 10 inches ? 

Ans. 18.3478+ sq. ft. 

11. How many square yards in a circular piece of cloth that 
will cover a haycock measuring from the ground over the top to 
the opposite side 10 feet ? Ans, 8.72| sq. yds. 
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12. How many tq. incbes in the bottom of a square box that 
will contain a ring 20 inches in diameter? Ant. 400 eq. in. 

13. Hon many sq. inches in the bottom of a square box that 
will be contained in a circular box 20 inches in circunifereu^ ? 

Ans. 20.263 sq. in. 

14. How many rods square is a plat of ground which conlains 
as much as a drcolar plat that is 20 rods across ? 

:< Am. 17.724-f rds. 

15. How many plan^ 2 inches thick can be sawed from a log 
10 feet in circumference, allowing 2 slabs, each at least 3 inches 
thick, to be cast aside ? Ant. 16 planks. 
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438. A Cube is a solid bounded by six equal squares, 

439. A Parallelopiped or Parallelopipedon is a solid 
bounded by parallelograms. 

440* A Prism is a solid whose upper and lower bases are 
equal and parallel polygons, and whose convex surface is com- 
posed of parallelograms. - 

441. A Cylinder is a round body whose bases are equal 
and parallel circles. 

44 J8. A IPyramid is a solid whose base is a polygon, and 
whose convex surface is composed of triangles which terminate 
in a common point called the vertex. 

443. A Gone is a solid whose base is a circle, and whose 
convex surface tapers uniformly to a point called the vertex. 

* 444. The IPrustum of a Pyramid or Cone is that which 
remains after cutting off the upper part by a plane parallel to 
the base. 

44»S« The Height of any of the solids here defined is the 
perpendicular distance from the highest point to the base. (Sea 
lines A B in the preceding figures.) 

446. The Slant Height of a Begnlar Pyramid or of 

a cone is the shortest distance from the vertex to the perimeter 
(boundary) of the base. (See lines A m in the preceding figures.) 

447. The Slant Height of a Prustom of a Pyramid 
or Cone is the shortest distance between the perimeters of the 
two bases. (See lines op in the figures.) 

448. A Globe or Sphere is a solid bounded by a curved 
surface, every part of which is equally distant from a point 
within called the centre. 

SOLIDITIES AND CONVEX SURFACES. 

449* The Solidity of a Parallelopipod equals the product 
of its three dimensions* (Art. 178.) 

430* The Solidity of a Cube equals the cube of one of 
its edges. 

19 
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451 • The Solidity of a Prism or of a Cylinder equals i(0 
area of its base multiplied by its height ; for it is evident that a 
prism or cylinder 1 inch high must contain as many cubic inch«B 
as there are square inches in the base ; and if it is 2, 3, or any 
number of inches high, it mu&t contain 2, 3, or that number o( 
times as many solid inches. ' 

4tiS» The Convex Surface of an Upright Prism or Cyl- 
inder equals the perimeter of one of its bases multiplied by its 
height; for it is evident that, if the prism or cylinder is 1 inch 
high, its convex surface contains as many sq. inches as there are 
inches in the perimeter ; and if the prism or cylinder is any num- 
ber of times 1 inch in height, its convex surface must contain 
that number of times as many square inches. 

453» The Solidity of a Pyramid or Cone equals ike area 
of its base multiplied by -^ of its height ; for it can be proved that 
these solids are each ^ of a prism or cylinder of the same base 
and height. 

4S4« The Convex Surface of a Pyramid or Cone equals 
the perimeter of its base multiplied by ^ of the slant height ; for 
the convex surface of each may be regarded as composed of 
triangles whose bg,ses form the perimeter of the base of the 
solid, and whose height is the slant height of the solid. 

453* The Solidity of the Frustum of a Pyramid or Cone 
equals that of three pyramids or cones whose bases are the upper 
and lower bases of the frustum and a mean proportional (Art. 373) 
between the two, and whose height is the height of the frustum. 
Hence, the solidity equals the S2im of the two bases plus the square 
root of their product, multiplied by ^ of the height of the frus- 
tum. 

4S6, The Convex Surface of the Frustum of a Pyrainid 
or Cone equals ^ the sum of the perimeters of the two bases mvl- 
tiplied by the slant height ; for the convex surface of each may 
be regarded as made up of trapezoids whose parallel sides form 
the perimeters of the bases, and whose height is the slant height 
of the frustum. 
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4LS7m Geometricians have proved that the Convex Surflaoe 
of a Sphere equals the circumference muUipUed by the diametery 
or equals the area of four great circles* of the sphere* 

4:58« The Solidity of a Sphere is equal to its surface mtd" 
tiplied by ^ of the radius, or \ of the diameter , for the sphere may 
be regarded as made up of pyramids whose bases comprise the 
surface of the sphere, and whose vertices are at the centre. 

From the preceding explanations, and by the use of the well 
established fact that the circumference of every circle is 3*1416 
times the diameter, the following formulas for finding the solid 
contents and convex surfaces of cylinders, cones, frustums of 
cones, and spheres, arc obtained. 

To save space, D will be used for diameter of lower base, D' 
for diameter of upper base, h. for height, and s. h* for slant 
height* 

459. The Solid Contentsof a Cylinder = D^ X .7854Xh. 
4«0. The Solid Contents of a Cone = D^ x .7854 X -^ 
461. The Solid Contents of a Frustum of a Cone = 

CD2 X .7854 + D'9 X .7854 + D X D' X .7854) X | =? 

(D2 + B^a ^ D X DO X .7854 x|- 

463. The convex Surface of a Cylinder = D X 3.1416 
Xh. 

463. The Convex (Surface of a Cone = D X 3. 1416 X ~ 
464* The Convex Stirfaoe of a lEVustum of a Oone =^ 
(D X 3.1416 -j- D'X 3.1416) X —'• 

465. The Convex Surfece of a Sphere = D X 3.1416 X 
D = D2 X 3.1416. 

466. The Solid Contents of a Sphere =: D^* X %HH 
x5==D3x.5236. 

* A great circle of a sphere is a circle which divides the sphere into 
two equal parts. 
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13. Required the capacity of a conical-'pit, measuring 8 feet 
across and 5 feet from the edge to the deepest part. 

Arts. 50.2656 cu. feet 

14. How many quarts of water wiU a circular tin pan contain, 
that measures across the bottom llj- inches, across the top 14 
inches, the slant height being 3^ inches ? Ans. 6.65-f- quarts. 

15. How many cubic feet in a ball 5 feet in diameter ? 

Ans. 65.45 cu* feet. 

16. How many square feet in the surface of the ball? 

Ans. 78.54 sq. feet* 

17. How many square inches of leather will cover a ball 4 
inches in diameter ? 

18. What proportion do the cubic contents of a cone bear to 
the contents of a cylinder which will just contain it ? Ans. ^. 

19. What proportion do the cubical contents of a sphere bear 
to the contents of a cylinder which will just contain it? Ans, §. 

20. Suppose, when the moon is 238600 miles from the earth,* 
that its shadow just reaches the earth's surface, how many cubic 
miles in the shadow, allowing the diameter of the moon to be 
21 60 miles, and that of the earth to be 8000 miles ? 

Ans. 283,914,786,355.2 cu. miles. 



RELATIONS OF CIRCLES, SIMILAR TRIANGLES, AND POLY- 
GONS. 
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408* It will be apparent, 
by the annexed diagrams, that 
a figure 1 inch square will con- 
tain 1 square inch, pne 2 inches 
square will contain 4 square 
inches, one 3 inches square will 
contain 9 square inches, and 
thus, generally, that the areas 



of squares are to each other as the squares of their edges. 



* The distance is measured from the centre of the earth to the centre of 
the moon. 



j|94 UENSUiUXION. 

Tb9 iame pnndple applies to curcleB, tnan^ieK, and all fi^nrea tiutt 
are similar to each other ;* hence, 

469u L The Areas of Similar Triangles and Polygons 
are to each other ag the squares of their corresponding dimetir 
sums* 

III. Ex. A triaDgle whose base is 10 feet has an area of 
15 feet ; what is die area of a similar trian^e whose base is 12 
feet? 

By Proportion, 10^: 12^= 15 : 21.6 square feet, Ans. 

479* n. The Areas of Circles are to each other as the 
squares of their diameters, semi-diameterSy and circumferences, 

III. Ex. If a pipe of 2 inches diameter will empty a cis- 
'iem in 3 hours, what must be the diameter of a pipe to emplj 
the same cistern in 1^ hours ? 

By Proportion, 1^ : 3 = 2^ : 8, the square of the diameter of the re- 
quired pipe. ^/8 = 2.828 + inches, Jns. 

4:71. Examples. 

1« If the pot to a fnmace which consumes 60 lbs. of coal a day 
is 24 inches in diameter, what amount of coal will be consumed 
in the same time by a furnace whose pot is 15 inches, all other 
conditions being the same ? Ans. .23.4374- ^ 

2. K a rope 3 inches in diameter weighs 20 lbs., what is the 
cUaooeter of a rope of the same length which weighs 9 lbs. ? 

.4jw. 2.012-f-in. 

3. If a pipe 4 inches in diameter fills a cistern in 20 minutes, 
15 seconds, in what time will a pipe that is 2^ inches in diameter 
fill the same cistern? Ans. 51.84 minutes* 

4. If it costs $10.50 to cover a roof whose length is 7 feet, what 
will it cost to cover a similar roof whose length is 21 feet ? , 

Ans. $94.50. 

* Angular figures are similar when their angles are equal, and their 
corresponding sides proportional ; and, conversely, similar figures havi 
their corresponding sides proportional. 
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5 The hy pothenuse of a right-angled triangle is 40 feet ; what 
must be the hypothenuse of a similar triangle that it may contain 
twice the area? Aiis, 56.568-|— ' 

6. If a circular lot of land which is 10 rods in diameter con- 
tains 78.5398 square rods, what number of rods will a lot contain 
which is 5 rods in diameter ? Aa$. 19.63495. 

7. The area of a triangle whose base is 24 feet is 120 feet ; 
what is the area of a similar triangle whose base is 96 feet ? 

Am. 1920 feet. 

8. The Winchester bushel is 18^ inches in diameter and 8 
inches deep ; what must be the diameter of a circular measure 6 
iiiches deep, that it may hold a bushel ? An^. 21.36-}- inches. 

9. I have a circular flower-garden, the circumference of which 
is bordered with 75 yards in length of sodding ; how many yards 
will be required to border a circular garden of f the area ? 

Am. 61.237-f- yards. 

10. Having a triangular board 7 J feet long, what distance from 
the base end shall I cut it to divide it into two equal parts ? 

^/w. 2.197— ft. 

SIMILAR SOLIDS. 

Note. — Angular solids are similar when their angles are equal each 
to each, and arranged in the same way, and their corresponding edges 
proportional. 

The following proposition may be easily proved by geom- 
etry : — 

473o The Solidities of Cubes, Spheres, and all Similar 
Solids are to each other as the cubes of their corresponding 
dimensions, 

Ili.. Ex., I. How many globes of 6 inches diameter can be 
made from a globe of 48 inches diameter ? 

By Proportion, 6^ : 483— i (globe) : 512 globes, Arts. 

III. Ex., IL If a conical stack of hay which contains f of a 
ton is 6 feet high, what is the height of a similar stack whi^H 
contains 3f tons ? 
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By Proportion, 

•f : 3f =63 : 1728, the cube of the height of the larger stack. 
-^1728= 12 ft., height of larger stack, Ans. 

Examples. 

1. If an onnce ball is | inch in diameter, how many ounce balls 
can be made from a globe of lead 6 inches in diameter ? 

Ans. 8843^ balls. 

2. A pyramid which is 9 feet in height contains 48 cubic feet ; 
what is the height of a similar pyramid that contains 100 cubic 
feet ? ^ Ans. 1 1 .49 4+ feet. 

3. If a cube of granite whose edge is 2 feet weighs 1336.32 
pounds, what will be the weight of a cube whose edge is 4 feet, 
9 inches ? Ans. 17901.99. 

4. If an egg of 2 J inches in circumference weigh 1 ounce, what 
would another of the same form and consistency weigh whose 
circumference is 6 inches ? 

5. What must be the height W a cone to contain 125 times as 
many solid inches as a similar cone 3 inches in height ? 

Ans. 15 inches. 

6. If a bushel ipeasure is 18^ inches in diameter an^ 8 inches 
deep, what must be the diameter and depth of a half-bushel 
measure similar in form ? 

Ans. Diam. 14.683+ in.; depth 6.349+ in. 

7. If an elephant's tusk 9J- feet long and 8 inches in diameter 
at base weigh 214 pounds, what would be the dimensions of a 
similar tusk weighing 75 pounds ? 

8. Estimating the mean diameter of the earth at 7912 miles, 
and that of the moon at 2160 miles, how many bodies of the size 
of the moon could be made from the bulk of the earth ? 

9. If the bulk of Saturn be 1000 times as gi-eat as that of the 
earth, what is the diameter of Saturn ? 

10. .At what distance from the top, parallel with the base, must 
a conical sugar-loaf 12 inches high be cut that it may be divided 
into two equal parts ? 

11. Mr. lioot has three stacks of hay of similar shape, the 
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diameters of their bases being, respectively, 10, 12, and 14 feet ; 
if the one whose diameter is 10 feet contains 2 J- tons, what will 
each of the others contain ? 

For Dictation E'xercises, see Key. 



4:73. Questions for Eeview. 

What is Involution ? a power ? an exponent ? What is the first 
power? second power? third power? fourth power? 

What are the second and third powers generally called ? 

Rule for Involution ? How may a mixed number be raised to a given 
power? Repeat the squares of the integers from 1 to 26 j* the cubes 
of the integers from 1 to 10.* 

How does Evolution differ from Involution ? 

What is a root? What is the square root of a number? the cube 
root ? How is the square root indicated ? the cube root ? How other- 
wise may the root of a number be indicated ? 

If a power contain one or two figures only, of how many figures will 
its square root consist ? If a power contain three or four figures ? If 
five or six ? 

What three terms does every square number contain whose root 
consists of tens and units ? 

Give the rule for extracting the square root. Of how many figures matf 
the left-hand period in whole numbers consist ? of how many must every 
period, except this, consist ? of how many, every period in decimals ? 

How do you proceed when a zero occurs in the root ? how when a 
root figure proves too large ?' how when there is a remainder ? How 
do you extract the square root of a common fraction whose terms are 
square numbers ? whose terms are not squares ? How extract the root 
of a mixed number ? Explain the extraction of the square root by an 
example. Illustrate by diagrams. 

What is an angle ? a right angle ? a triangle ? a right-angled trian- 
gle ? its h5T)othenuse ? its perpendicular ? its base ? 

To what is the square on the hypothenuse of a right-angled triangle 
equal ? Rule to find the hypothenuse ; to find base or perpendicular. 

If a cube number contain one, two, or three figures only, of how 
many figures will its cube root consist? if it contain four, five, or si:^ 
figures only? 

To what four terms is every cube number equal whose root con8ist^ 
of tens and units ? 

* At the option of the teacher. 
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GiTe the rule for extracting the cube root Of how many figures 
fiMzjf the left-hand period consist? of how many must every other 
period consist in whole numbers ? in decimals ? 

How do you proceed when a zero occurs in the root ? how when a 
root figiure proves too large ? how when there is a remainder ? How 
do you extract the cube root of a common fraction when the terms are 
cubes ? how when the terms are not ? How extraet the cube root of a 
mixed number ? 

Explain the extraction of the cube root by an example. Illustrate 
by blocks. 

What is Mensiaration P Name and describe the different kinds 
of triangles. Draw a right-angled triangle ; an obtuse-angled triangle ; 
an equilateral triangle ; an isosceles triangle ; a scalene triangle. Name 
and describe the different kinds of quadrilaterals. Draw a square ; a 
rectangle ; a rhombus ; a trapezoid ; a trapezium ; a circle ; a polygon 
of 5 sides with 2 diagonals. 

How do you find the area of a square ? a rectangle ? any parallelo- 
gram ? a triangle ? a trapezoid ? a trapezium ? any polygon ? 

How do you find the circumference of a circle when the diameter 
is given? when the radius is given? How do you find the area 
of a circle when the diameter is given? when the radius is given? 
How do you find the diameter when the circumference is given ? How 
fi^d diameter when the area is given ? How do you find the radius 
when the area is given ? 

Define a cube; parallelepiped; prism; cylinder; pyramid; cone; 
frustum of a pyramid or cone; a sphere. Draw or mention some- 
thing in the form of each of these solids. What is the height of any 
solid ? the slant height of a pyramid or cone ? the slant height of a 
frustum of a pyramid or cone ? 

How do you obtain the solid contents of a cube ? a parallelopiped ? 
a prism or cylinder ? a pyramid or cone ? a frustum of a pyramid or 
cone ? How do you find the convex surface of each of these solids ? 

When the diameters and altitude are given, how do you find the 
solid contents of a cylinder ? of a cone ? of a frustum of a cone ? of a 
sphere ? How do you find the convex sm-face of a cylinder ? of a cone ? 
the frustum of a cone ? a sphere ? 

What proportion exists between the areas of squares ? of circles ? of 
all similar triangles and polygons ? When are angular figures similar ? 

What proportion exists between spheres ? between all similar solids? 
When are angular solids similar ? 
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1. Supply the 2d term in the proportion 3| : ? = 8 : 25 X 6. 

2. What is the mean proportional between .8 and .72 ? 

3. Divide $1900 between two men, in the proportion of 3 to 5, 

4. Divide $45 between three boys, so that one shall have as 
much as the other two, whose shares are as 2 to 7, 

5. If 15 gallons of oil cost 7 £, 10 s., what will 25 J^ gallons cost ? 

6. How many pounds can 5 horses draw, if 6 horses can draw 
as much as 10 oxen, and 2 oxen can draw 2400 pounds? 

7. Smith and Lee formed a partnership. Smith put in $1000 
for 6 months, and Lee $600 and his services for 8 months, his 
services being equal to $100 a month. They gained $1506 ; what 
was each one's share ? 

8. What is the 5th power of 23 ? the cube of 96 ? 

9. What is the largest number of men in a regiment of 1000 
that can be arranged in a square ; and how many men will re- 
main ? How many men will there be on each side of the squarej^^ 

10. How many feet of fencing around a square farm containing 
15 acres? 

11. A ladder 27 f feet long reaches a window 25 f feet from 
the ground ; how far does the foot of the ladder stand from the 
house? 

12. Required the distance across a circular grass plat which 
contains 314^^ square feet. 

13. How many rods of fencing on both sides of a road which 
surrounds a circular park containing 2 of a square mile, the road 
being 3 rods wide ? 

14. What must be the depth of a pail, that is 10 inches acrors, 
to contain 5 gallons (the sides being upright) ? 

15. How many feet of canvas are required to construct a con- 
ical tent 14 feet across the bottom and 9^ feet from the highest 
ppint to the ground ? 

16. How many gallons will a circular vat contain, which meas- 
ures across the top 8 ft., across the bottom 7 ft., the sides sloping 
uniformly and measuring on the slope 6^ ft. in depth ? 

For changes, see Key. 
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ALLIGATION. 

4L7Sm Alligation, or Average, treats of the mixing of dif« 
ferent ingredients. ^ 

4:76. Alligation Medial is the process of determining the 
average or mean value of given quantities of different values. 

477. Alligation Alternate is the process of determining 
what quantijties of different values may be so combined that the 
mixture shall be of a given value. 

Note. — The word alligation means a tyinp together, and is applied to 
these processes because, in the solutions of many examples, the amounts 
or prices of articles are linked or tied together. Average is perhaps the 
better name to use, as it applies to all the examples. 

ALLIGATION MEDIAL. 

' 4:78. III. Ex. Let it be required to mix 10 lbs. of sugar 
at 7 cents per lb. with 7 lbs. at 9 cents, and 8 lbs. at 11 cents; 
what will be the value of the mixture ? 

Operation. The price of 10 lbs. at 7 cents per 

10 X 7 = 70 lb. = 70 cents ; of 7 lbs. at 9 cents 

7 X 9 = 63 =63 cents ; of 8 lbs. at 11 cents =: 

8 X 11 = 88 88 cents. Adding, we find the value 
25 )221 ^^ ^^® mixture to be 221 cents, and 

~8^ cents, u47W. the number of pounds to be 25. As 

25 lbs. are worth 221 cents, 1 lb. is 
worth T^ of 221 cents =: 8 ^^^^^ cents, Ans. Hence we deduce the fol- 
lowing 

Rule. To find the mean value of given quantities of different 
values : Divide the sum of the valites of the severed quantities hy 
the sum of the quantities. 

Examples. 

1. If 10 lbs. of raisins worth 10 cents per lb. be mixed with 4 
lbs. worth 15 cents per lb., what is the value of the mixture per 
pound ? Ans. 1 1 f cents. 
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2. There are in a certain school, 10 pupils 14 years old; 9 pu- 
pils 12 years old; 5, 11 years; 8, 9 years, and 17, 10 years old; 
what is their average age ? 

3. A family spent, during the year, as follows : in January 
$89.75, in February $70.16, in March $85.32, in April $90.21, 
in May $87.00, in June $66.14, in July $69.42, in August $72.68, 
in September $80.65, in October $90.45, in November $98.54, 
in December $109.63 ; what was their average expense per 
month ? 

4. In Philadelphia, during the year 1861, rain or snow fell as 
follows : in January on 13 days, in February on 9 days, in March 
on 9, in April on 9, in May on 13, in June on 15, in July on 14, 
in August on 12, in September on 6, in October on 10, in No- 
vember on 11, in December on 4 ; what was the average number 
of days per month when rain or snow fell ? 

5. In Massachusetts, during the year 1850, the value of home 
manufactures was $205,333. During the year 1860, it was 
$245,886. What was the average rate of increase per year 
during the 10 years? 

6. A flour merchant sold 50 bbls. flour at $7.50 per bbl., 60 
bbls. at $9.00 per bbl., 25 bbls. at $8.50, 40 at $8.75, and 100 at 
$9.50 ; what did his sales average per barrel ? 

7. A baker made wedding-cake of the following ingredients : 
^ lbs. flour worth 5 cents per lb., 5 lbs. sugar at 1 1 cents per lb., 
5 lbs. of butler at 22 cents per lb., 6 lbs. raisins at 17 cents per 
lb., 12 lbs. currants at 20 cents per lb., 2 lbs. citron at 50 cents 
per lb., 50 eggs, Ij-lbs. to the dozen, 18 cents per dozen, J pint 
wine at 37^ cents per pint, 3 oz. cinnamon at 56 cents per lb., 
3 oz. nutmegs at $1.00 per lb., 1 J oz. mace at $1.00 per lb. Al- 
lowing $2.00 for labor and fuel, ^ lb. for the weight of the wine, 
and 1 oz. in every lb. for loss of weight in baking, what was the 
cost of the cakt per lb. ? Am. $.24^ J | J. 
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4:79. III. Ex. A merchant has teas of the following val- 
ues per lb., 42, 68, 75, and 84 cents, with which he wishes to 
make a mixture worth 70 cents per pound. How many pounds 
of each kind shall he take ? 
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Operation. 

42-f 28-, lib. 
68 -f 2-| 5 lbs. 

2 lbs. 

2 lbs. 

Ana. 1 lb. at 42, 5 lbs. at 68, 
2 lbs. at 75, and 2 lbs. at 84 
cents. 



j 75— 5-1 
(84—14-' 



"We first compare the various 
prices of the tea with the price of 
the mixture. If that which is worth 
42 cents is sold at 70 cents, there is 
a gain of 28 cents on one pound, 
which we indicate by writing -f- 28 
opposite 42. In the same way we 
find there is a gain of 2 cents per 
lb. on the 68>cent tea, a loss of 5 
cents per lb. on the 75-cent tea, and a loss of 14 cents per lb. on the 84- 
cent tea. We indicate the gain and losses by their proi>er signs, and 
proceed to take, two by two, such kinds of tea and of such quantities 
that the gains shall balance the losses. Comparing the first with the 
fourth, we find that the gain on 1 lb. of the first equals the loss on 2 lbs. 
of the fourth. We also find that the gain on 5 lbs. of the second equals 
the loss on 2 lbs. of the third. We therefore take 1 lb. of the first, 5 
of the second, 2 of the third, and 2 of the fourth ; or, we may take 
any quantities of the first and fourth that are in the ratio of 1 to 2, and 
of the second and third that are in the ratio of 5 to 2. 

Instead of comparing the first with the fourth, and the second with 
the third, we may compare the first and third and the second and fourth 
together, thus : — 

'42 + 28--, 5 lbs. 

68 -f 2-4-T 7 lbs. 
75— 5- J 28 lbs. 
(,84 — 14—1 lib. 

Other comparisons might be made, and thus an indefinite number 
of answers be obtained. But it is best to compare those gains and 
losses together that have the greatest common factors ; for in such com- 
parisons, whatever factors are common can be disregarded, and the 
remaining factors of each gain or loss will show the required quantity 
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pf the oth?r artfcle. From the above operations we derive the fol- 
lowing 

Rule. To find what quantities of different values shall be 
taken to make a mixture of a given value : Write the different 
values in a column with the medium value at the left. Compare 
each given value with the value of the mixture. Write what it 
requires to equal thai of the mixture in a column at the right with 
Hie sign -|- prefixed^ or what it exceeds that of the mixture with 
the sign — . Take such quantities of each ingredient that the 
gains and losses shall he equal. 

41:8©» Proof. Examples in Alligation Alternate may be 
proved by finding the mean value of the several ingredients as 
given in the answer, and comparing it with the given mean 
value. 

4:81. The following simple method of solving this class of 
examples is sometimes given, which is preferable whenever it 
does not give fractional portions of the given quantities. 

III. Ex. Let it be required to mix sugar at 8, 9, 11, 13, and 
15 cents per lb., that the mixture may be worth 10 cents per lb. 

' 8 + 2 Gain on lib. = 2 

9 + 1 " " llb. = l This deficiency of 6 in the 

10 -j 11 — 1 Loss on 1 lb. = 1 gain may be made up either by 

13 _ 3 « " 1 lb. = 3 taking 6 lbs. more of the 9-cent 

15—5 « " 1 lb. = 5 sugar, or 3 more of ^he 8-cent, 

Sum of gains =3 or 2 more of each of the 8 and 

Sum of losses = 9 9-cent sugars. 
Deficiency of gain =: 6 

First answer, 7 lbs. at 9 cents, and 1 lb. of each of the others. 
Second answer^ 4 lbs. at 8 cents, and 1 lb. of each of the others. 
Third answer^ 3 lbs. at 8 and 9 cents, and 1 lb. of each of the others. 

483. Examples. 

1. How shall com at 50 cents a bushel, be mixed with grain 
at 80 cents a bushel, that the mixture may be worth 75 cents per 
bushel ? Ans: 1 bu. at $.50 to 5 bu. at $.80. 
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2. How shall oil at 80, 95, and $1.50 per gallon, be proper* 
tioned that the mixture may be worth $1.00 per gallon ? 

3. How shall tea at 62, 75, 68, 90, and 98 cents, be propor- 
tioned that the mixture may be worth 80 cents per lb. ? 

4. A grocer makes a mixture of syrup, worth 62 cents per 
gall., from syrups worth 45, 60, 75, and 80 cents per gall. ; how 
many gallons of each may he use ? i 

5. A grocer has cider at 28 and 30 cents per gall., which he 
wishes to mix with vinegar at 27 cents per gall., and water, so 
that the mixture may be worth 25 cents per gall. ; what propor- 
tions may he use ? 

Ans. 1 gal. of each of the other ingredients to f gal. water, etc 

483* When one of the quantities is limited, Jlnd the entire 
gain or loss on that quantity, and take such quantities of the other 
ingredients that their gains and losses shall balance each other and 
the gain or loss on the limited quantity. 

When more than one quantity is limited, Jind the resulting loss 
or gain from taking the limited quantities, and balance as be/ore. 

III. Ex. How much tea at 60, 75, and 87 cents per lb., may 
be mixed with 30 lbs. of tea at 95 cents per lb., that the mixture 
shall be worth 85 cents per lb. ? 

Operation. 

60 + 25 X 12 = + 300 
75 + 10-1 1 
87— 2-1 5 

1,95 — 10 X 30 = — 300 
Ans, 12 lbs. at 60 cents, 1 at 75 cents, and 5 at 87 cents. 

Examples. 

6. How many lbs. split peas at 5 cents per lb., must be put 
with 40 lbs. coffee at 21 cents per lb., that the mixture shall be 
worth 14 cents per lb.? Ans. 31 J lbs. 

7. A goldsmith has gold 16 carats fine, which he wishes to 
mix with 4 oz. gold 17 carats fine, 5 oz. 20 carats fine, 2 oz. 22 
carats fine, and 3 oz. 24 carats fine, that the mixture may be 18 
carats fine ; how many oz. of it shall he use ? 
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NoKB* -^ The term carat is a word used in indicating the proportion of 
pure gold in any. given quantity of the metal; thus, if the metal be pure 
geldi it is said to be 24 carats fine; if two thirds gold, 16 carats fine ; if 
17 parts gold and 7 parts alloy, 17 carats fine, etc. 

8. How much wool, of equal quantities, at 35 and 40 cents per 
lb., must be mixed with 100 lbs. at 60 cents per lb., that the mix- 
ture may be worth 45 cents per lb. ? 

4:84:» When the entire quantity is limited, ^wc? the proportion 
of the ingredients as before, and then divide the given quantity 
among the ingredients in the proportion found. 

Examples. 

9. J. Blake has an order from New York for 1000 bushels of 
wheat, at $1.25 per bushel. How shall he mix his wheat, which 
he values at $1.20, §1.22, and $1.30, to fill the order? 

Am. 100 bu. at $1.20, 500 bu. at $1.22, 400 bu. at $1.30. 

10. J. Smith wishes to purchase a farm of 200 acres, at $100 
an acre. How much woodland at $125 per acre, mowing up- 
land at $90 per acre, pasture land at $70 per acre, and tillage 
ground at $128 per acre, may he purchase? 

11. How many lbs, of cotton at 60, 73, and 98 cents per lb., 

must be mixed with 750 lbs. at 90 cents, that the mixture may 

contain 2000 lbs. at 80 cents per lb. ? 

Note. — First balance the loss on the 750 lbs. with gain on one of the 
other ingredients taken ; then proceed to make a mixture of the other 
ingredients equal to the entire quantity given, minus the quantities baU 
anced. 
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485. Arithmetical Progression is progression by equai 
differences. 

4L86. An Arithmetical Series is a succession of numbers 
which increase or decrease by a common difference. 

If the numbers increase from the first term, the series ijl aa 
Increasing Series: e, ^., 2, 4, 6, 8, 10, 12, &c. 

20 



306 ABITHMETICAL PROGRESSION. 

If the nmnbers decrease from the first term, the series is a 
Decreasing Series ; e. g.^ 13, 11, 9, 7, 5, &e. 

^ST. In every series, five things are to be considered ; viz., 
the Firgt Temiy the Last Temiy the Number of Terms, the 
Common Difference, and the Sum of the Terms ; any three of 
"which being given, the other two may be found. This gives rise 
to twenty distinct cases, a few of the more important of which 
will be here presented. 

Note I. — For the remaining cases, also for full discussions of Geo- 
metrical Progression and Annuities, the student is referred to works on 
Algebra. 

Note II. — Increasing series only will be considered in this book, as 
rules that apply to increasing series apply to decreasing series also, pro- 
vided that, wherever the common difference is introduced, it is used with 
the contrary sign. 

488. To FIND AKT Term in a Sebies, when the First 
Tebm, Common Difference, and Number of Terms 

are 6IYEN. 

Let 5 = first term^ 2 = common difference, and 6= the nmnber of 
terms. The series will be constructed as follows : — 

ao 

1st term. 2d term. 3d term. 4th term. 5th term. 6th term. 
5. 6 + 2. 6 + 2X2. 5 + 3X2. 6 + 4X2. 6 + 5X2. 

We find that the second term equals the first term, plus the common 
difference ; the third term equals the first term, plus two times the com- 
mon difference ; the fourth term equals the first term, plus three times 
the common difference, &c. ; and that the last or sixth term equals the 
first term, plus five times the common difference. Hence, 

I. To find any term of the series : Add the first term to the 
product of the common difference multiplied hy the number of 
terms which precede it, 

U. To find the last term: Add the first term to the product of 
the common difference multiplied hy the number of terms less otie. 
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Examples. 

1. In an increasing series the first term is 4, and the common 
difference is 8 ; what is the seventh term ? Ans, 52. 

2. The first term is 7, the common difference ^, and the num- 
ber of terms 20 ; what is the last term ? 

3. If 5 lbs. of power is imparted to a fly-wheel at each revolu- 
tion, what is its power at the end of the tenth revolution from a 
state of rest, provided its average loss of power from friction and 
other causes is 1 lb. during each revolution ? Ans. 40 lbs. 

4. If a stone, in falling to the earth, descends 16-j^ feet during 
the first second, 3 X 16^ feet during the next, 5 X l^tt ^^^^ 
during the third, and so on ; how far will it fall during the elev* 
enth second ? 

5. What is the amount of $200 at simple interest for 8 years, 
at 6 per cent. ? 

; NoTB. — The amoiuit will be the ninth term of the series, of which the 
first term is $200. 

4:89. To FIND THE Common Difference in a Series, 

ALSO THE Number op Terms. 

If, in series (1.) we subtract the first term from the last, we have r3u 
maining 5X2, that is, the common difference multiplied by the number 
of terms less one. Hence, 

I. To find the common difference : Divide the difference be- 
tween the first and last term by the number of terms less one. 
' II. To find the number of terms : Divide the difference between 
the first and last term by the common difference, and add <me to 
the quotient. 

Examples. 

6. The first term of a series is 7, the last term 19. and the 
number of terms 13; what is the common difference ? Ans. 1. 

7. The first term is 30, the last term is 3, and the number of 
terms 10 ; what is the common difference ? 

8. The first term is 8, the last term 23, and the common di& 
feif'mce 1 j- y required the number of terms. 
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9 A boy, in picking up stones 2 feet apart, and carrying them, 
one at a time, to a deposit 2 feet from the first, found that to 
carry the last one, he had walked 60 feet ; how many stones did 
he carry in all? Ans. 15 stones. 

4:90. To FIND THE Sum op the Series. 

Let 2, 4, 6, 8, 10, 12, 14, 16, be a series, of which we wish to find 
the sum. We write under it the same series in an inverted order, and[ 
add the terms as follows : — 



2 


4 


6 


8 


10 


12 


14 


16 


16 


14 


12 


10 


8 


6 


4 


2 



18 18 18 18 18 18 18 18 

We then have the sum of both series = 8 X 18f 
or the sum of one series = fi-2^&. 

But 8 equals the number of terms, and 18 the sum of the ertremes. 
Hence, 

To find the sum of a series : Multiply one half ike sum of the 
extremes by the number of terms. 

Examples. 

10. The first term of a series is 4, the last 40, and the number 
of terms 11 ; what is the sum of the series ? Ans* 242. 

11. What is the sum of the odd numbers from 1 to ^9 inclu- 
sive? 

12. What is the sum of the multiples of 3 from 6 to 45 in« 
elusive ? 

13. How many notes must a person sing in ascending two 
octaves, if he goes back to the first note each time he strikes a 
Bew one, and sounds all the intermediate notes each time he 
ascends ? Ans. 120 notes. 

14. Two of Dio Lewis's pupil§ tried their skill in running for 
pegs. Each set up 5 pegs 6 feet apart, and commenced running 
6 feet from the first peg. How far did each run to place the 
pegs at his starting-point ? 

15. How far would the first boy of a row of 21 scholars travel, 
in gathering writing-books from the row, if the scholars were 2^ 
feet apart, and he brought one book at a time to his own desk? 



GEOMETRICAL PROGRESSION. 809 



GEOMETRICAL PROGRESSION. 

401 • Geometrical Progression is progression by equal 
multipliers. 

492* A Geometrical Series is a succession of numbers 
which increase or decrease by a common multiplier. Thus, . 

2, 4, 8, 16, 32, 64, is an increasing geometrical series, in which 
the multiplier is 2» 

2> Ij i> h h tV> ^ ^ decreasing geometrical series, in which 
the multiplier is ^. 

4.93. The common multiplier is called the Hatio. " 

4941 • In every geometrical progression, five things are to be 
considered ; viz., the First Term, the Last Term, the Number of 
Terms, the Common Itatio, and the Sum of the Terms; any three 
of which being given, the other two may be found. 

49S. To FIND THE Last Term op a Series, the First 
Term, the Ratio, and Number of Terms being given. 

Let 3 be the first term, 2 the ratio, and 5 the number of terms. The 
series will then become, 







(1.) 






1st term. 


2d term. 


3d term. 


4th term. 


5th term. 


3, 


3X2, 


3X2^ 


3X2^ 


3X2S 



in which the second term equals the first term multiplied by the ratio, 
the third term equals the first term multiplied by the second power of 
the ratio, the fourth term equals the first term multi])lied by the third 
power of the ratio, and the fifth term equals the first term multiplied 
by the fourth power of the ratio. Hence, 

I. To find any term of the series : MaUiply the Jirst term by 
the ratio raised to a power equal to the number of terms which 
precede the required term, 

II. To find the last term of the series : Multiply the first term 
by the ratio raised to a power equal to the number of terms less 
one. 
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Examples. 

1. What is the seventh term of the series 2, 6, 18, 54, &c. ? 

2. What is the fifleenth term of the series 5, 2^, 1^, |, ^^, &g. ? 

3. W^hat is the amomit of $500 for 7 years, at 6 per cent, 
compound interest? 

Note. — 1.06 is the ratio, and the amount the eighth term of the eeries. 

4. Naturalists have found that the ratio <^ increase of ^ some 
kinds of animalculae (microscopic animals) is often four in a single 
day. At that rate, what would be the increase of one animal- 
cula and its descendants in ten days ? Ans. 1,048,576. 

4:96« To FIND THE Ratio, the First Term, the Last 
Term, and Number of Terms being given. 

In seriefl (1), if the last term, 3 X 2^, be divided by the first term, 3, 
tKe quotient will be 2^, or the fourth power of the ratio, the fourth root 
of which will equal the ratio. Hence, 

To find the ratio : Divide the last term by the first term, and 
extract that root of the qitotient whose itidex equals the number of 
terms less one. 

Examples. 

5. The first term of a series is 2, the last term 128, the ntrar* 
ber of terms 3 ; what is the ratio ? Ana. 8. 

6. The first term is 4, the last term J, and the number of terms 
4 ; what is the ratio ? Ajis, ^. 

7. The extremes are 5 and 625, and the number of terms 4; 
what is the ratio ? 

497* To FIND the Sum of a Series. 

Let 3, 9, 27, 81, 243, be a series, of which we wish to find the 

sum. 

f Opeaation. 

3 times the first series =: 9 27 81 243 729; 8Ul)tractkig 

the first series = 3 9 27 81 243, we ha^e 

t^ce the first series = ~ 3 729, w 729 ^^. 

.*. the first series =: 7 a g^- . a ^ 
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By multiplying each term of tlie series by the ratio, 3, we have a 
second sei-ies, whose sum is 3 times that of the first series, from which 
we subtract the first series ; the remainder equals twice the sum of the 
first series, which we find by dividing, by 2. Hence, 

To find the sum of the series : Subtract the first term from the 

product of the last term multiplied by the ratio; divide the remain'^. 

der by the ratio less one. 

Note. — If the series is descending, the last term multiplied by the 
ratio should be taken from the first term, and the remainder be divided 
by one less the ratio. 

Examples. 

8. What is the sum of the series 3, 12, 48, 192, 768, 3072? 

Arts. 4095. 

9. The first term is 5, the last term 3125, and the number of 
terms 5 ; what is the sum of the series ? Ans, 3905. 

10. What is the sum of 7 terms of the series 4, 8, 16, 32, &c. ? 

11. If J of the air in a receiver be taken from it by an air- 
pump at the first stroke of the piston, and J of the remainder at 
the second stroke, and- so on, what will be the amount taken 
from the receiver by 8 strokes ? Ans, f f f . 
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4:98« Annuities are periodical payments of fixed sums of 
money, in consideration of money paid or services rendered. 

409* When an annuity is made for a definite number of 
years, it is called a certain annuity ; when it is made forever, a 
perpetuity ; when it depends upon the life of one or more per- 
sons, a life annuity ; when it does not commence till a given time 
has elapsed, it is said to be in reversion, 

SOO* When annuities are granted by government, they are 
called Pensions. 

SOI* The Amount of an annuity is the sum of all the pay- 
ments, plus their interest, from the time they hecome due. 
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S03. The Present Worfh of an arnmitj is sacli a sum of 
money as, put at interest, will exactly paj the annuity. 

S09» Annuities are said to be in Arrears, or Forebome^ 
when they remain unpaid afler they become due. 

S04r* Annuities are generally computed at compound inter- 
est 

ANNUITIES AT SIMPLE INTEREST. 

SOSm III. £x. What is the amount of an annuity of $200 
a year, at 6 per cent, simple interest, 5 years in arrears ? 

The payment due at the end of the fifth year is $200 ; that which 
was due at the end of the fourth year amounts, at the end of the fifth 
year, to $200 plus the interest on the same for 1 year; that which was 
due at the end of the third year, to $200 plus its interest for 2 years ; 
that due at the end of the second year, to $200 plus its interest for 3 
years ; that due at the end of the first year, to $200 plus its interest 
for 4 }'ear8. Hence, the sums due at the end of the fifth year would 
form an arithmetical series, 200, 200 + 12, 200 + 24, 200 + 36, 200 + 
48, of which the first term is $200, the last term the amount of $200 
for the number of years less 1, and the number of terms the number 
of years. Hence the sum may be found by Art. 490 ; and, generally, 

To fipd the amount of an annuity at simple interest : ^tnd the 
mm of an arithmetical series, of which the first term is the last 
payment, the last term the amount of the first paymetU, and the 
number of terms the number of payments. 

Examples. 

1. What is the amount of an annuity of $300 for 6 years, at 

6 per cent., simple interest ? Ans. $2070. 

2. What is the amount of an annuity of $600 for 7 years, at 

7 per cent, simple interest ? 

3. A gentleman's salary of $1200 a year, payable quarterly, 
remained unpaid for 4 years ; what was then his due ? 

ANNUITIES AT COMPOUND INTEREST. 

506* III. Ex. What is the amount of an annuity of $' '^ 
for 4 years, at 6 per cent, compound interest ? 
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We will first find the amount of an annuity of $1 for the same time. 

The last payment, due at the end of 4 years, will be $1. The sum 
due on the third payment, at the end of the fourth year, will be the 
amount of $1 for 1 year; that due on the second payment will be the 
amount of $1 for 2 years; that due on the first payment will be the 
amount of $1 for 3 years. Hence the four sums due will form the 
geometrical series, 

1, 1.06, 1.1236, 1.19101, or 

1, 1.06, IX (1.06)2 IX (1.06)3, 

of which the first term is the last payment, the last term the amount 

of the first payment, and the number of terms the number of payments. 

Finding the sum of this series (Art. 297), and multiplying by 36, we 

obtain the required amount. Hence, the 

EuLE. To find the amount of an annuity at compound inter- 
est : Find the amount of an annuity of%\for the given time by 
ffeometrical progression (Art. 497), and multiply the sum thus 
obtained by the annuity. 

Examples. 

1. What is the amount of an annuity of $1 for 2 years, at 6 
per cent ? for 3 years ? for 5 years ? for 10 years ? 

2. What is the amount of an annuity of $20 for 8 years, at 5 
per cent. ? Ans, $190.98, 

a07. Table I., 

Showing the amount of $1 or £1 annuity from 1 year to 20. 



Years. 


6 Per Cent. 


6 Per Cent. 


Years. 


5 Per Cent. 


Per Cent. 


1 


1.000000 


1.000000 


11 


14.206787 


14.971643 


2 


2.050000 


2.060000 


12 


15.917127 


16.869941 


3 


3.152500 


3.183600 


13 


17.712983 


18.882138 


4 


4.310125 


4.374616 


14 


19.598632 


21.015066 


6 


5.525631 


6.637093 


15 


21.578564 


23.275970 


6 


6.801913 


6.975319 


16 


23.657492 


25.672528 


7 


8.142008 


8.393838 


17 


25.840366 


28.212880 


8 


9.549109 
11.026564 


9.897468 


18 


28.132385 


30.905653 


9 


11.491316 


19 


30.539004 


33.759992 


10 


12.577893 


13.180795 


20 


33.065954 


^6.185591 



Note*— The following examples may be performed by the iise of 
Table I. 
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mat sae the Miii mi i of theTbBopiriiis ■■■■■ T j T ^? 

3u $100 far 7 jcss^ at 5 per 

1. ^00 fer 10 jcavsy at 6 per 

a. jtldO lor Id jcasHy at S per 

€u A g mtlfniai i, ob kis dni^hter's fiist MrAdar, and on emA 
iimeeiliM g birtkdajv depodted #10 in a savings-bank, whidi 
jielded 5 per cent, con^oond intercsly and presented her witb 
the aBMNmt on her ei^btecnth hirthdaj. HThat vas the Talne of 
the present? 

99^ To find the present vorth of an anmdtj : Dlwufe tl# 
mmommi o/iie €mmmUy if ike mmommt ^/^ emmpommd imUrwaifiF 
ike iimte ^hem. It msf akn be obtained hf the nse of the Ibi- 
lowiog table: — 

Tabim IL, 



Sbamrhuf ike fraetU value of am ammmif 0^ #1 •r £1 from 

1 year io 20. 



Ton. 


SFier C^iit. 


• r^c«. 


T-.. 


sr^cc^ 


ftPtorCei*. 


1 


0.952381 


0.9«3396 


11 


8.306414 


7.886875 


2 


1.8a9410 


1.833393 


12 


8.863252 


&3838i4 


3 


2.723248 


2.673012 


13 


9.393573 


8w852683 


4 


a54d9a0 


3.465106 


1 14 


9.898641 


9.294984 


5 


4.32WT7 


4.21236i 


15 


10.379658 


9.712249 


6 


5.075692 


4.917324 


! 16 


10.837770 


10.105895 


7 


5.786373 


5.582381 


17 


11.274066 


ia477260 


8 


6.463213 


6.209794 


! 18 


11.689587 


ia827603 


9 


7.107822 


6.801692 


1 10 


12.085321 


11.158116 


10 


I 7.721735 


7.360087 

« — 


20 


12.462210 


I 11.469421 



7. What IS the present worth of an amioitj of $200 ftr 4 
jean^ at 5 per cent. ? jIms, $709 J9. 

S, What most I pay for an annoity of $300 for 10 yeazs, at 6 
percent? 

Si99m QuESTioifs Fos Betieit. 

Of what does Alligation treat? What is Alligation Medial ? AI- 
figadon Alternate ? What other name might be used for Alligation? 
Ibke an example in Alligation Medial ; pei£um and e^qpbin it, and 
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£^i» the rule. Give the proof. Make an example in Alligation Alter- 
nate ; perform and explain it, and give the rule. Give the proof. How 
many answers may you have to examples in Alligation Alternate P 
How do you proceed when one quantity is limited ? when several quan- 
tities are limited ? when the entire quantity is limited P 

What is Abithmetical Progbession ? What is an Arithmetical 
Series ? When is a series increasing ? when decreasing ? Give exam- 
ples of each. How many things are to he considered in a series ? How 
many must he known, that the rest may he found ? To what is the last 
term of a series equal ? Show why ? How do you find the common 
difierence? Explain. How the number of terms ? Explaint How the 
sum of the series P Explain. 

What is Geometbical Pbogbession ? a Geometrical Series ? What 
is the constant multiplier called ? When the ratio is greater than uni- 
ty will the series be increasing or decreasing P What will it be when 
the ratio is less than one P How many things are to he considered in 
a Geometrical Series P How many must be known, that the rest may 
be found P What is your rule for finding the last term P explain it. 
Your rule for finding the ratio P explain it. Your rule for finding the 
sum P explain it. 

What are Annuities P What is a Certain Annuity P a^terpetuity ? 
B Life Annuity P a Pension P What is the amount of an annuity ? ihf 
present worth P When are annuities in arrears P How are they gen 
eraUy computed P Give your rule for finding the amount of an annui- 
ty at simple interest. Illustrate it by an example. Give your rule for 
finding the amount of an annuity at compound interest* Illustrate it 
by an example. How do you use the table ? How do you find the 
present worth of an annuity P 



SiO^ Miscellaneous Examples^ 

1. ^ of a number exceeds J by 20 ; what is thai number? 

2i- 

2. The sum of two numbers being 4^, and one of them being 

45 1 241- 

the difference l)etween -^rj^ and -—, what is the other ? 

3. From the product of the sum and difference of 3.6 and 2.24^ 
take the difference between the squares of 3.6 and 2*24* 
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4. ?l.yr. — gd. + ?|h. — ?^min. = ? 

5. A can mow 2 acres in a day, B 2^ acres, and C 3 acres ^ 
what is the smallest number of acres that will give a number of 
whole days' work for either ? 

6. What is the longest rail that will exactly fence either side 
of a lot of ground, the sides being 56 ft., 42 ft., 63 ft., 77 ft., and 
49 ft. ? 

^. A quotient being 95 1, and the divisor .33 J of 3024^^^, w^hat 
is the dividend ? 

10. Bought a piece of cloth for $75.30, sold | of it to one per- 
son, and ^ of the remainder to another ; what is the value of the 
unsold part at lO^o advance upon the cost? 

11. An aeronaut ascends at the rate of 4^ miles an hour for 40 
minutes, after which he maintains the same elevation ; if his bal- 
loon is driven east 7 miles during the first hour from the time of 
his starting, and in an opposite direction at the rate of 10 miles 
an hour fot the remaining time, how far from his starting-point in 
a straight line is he at the end of 5 hours ? 

12. What is the weight of a bale of cotton cloth, containing 13 
pieces, 42 yards to the piece, every 3 yards weighing 1 J lbs. ? 

13. A trader bought apples at $1.62^ per barrel, and immedi- 
ately sold them at $2.25, making $234.37 J ; how many barrels 
were bought ? 

14. Divide 380 + 20 -f 5 + 81 — 69 X 5 by 7.5 4- .5 + 

9.9-^3—1.8 
1 • 

15. The sum of three numbers is 55^ ; two of them are 14^ and 
24 j J ; what is the third ? 

16. Suppose a dividend to be 241.3, and the quotient .127; 
what was the divisor ? 

17. When the ice upon a pond is 10 inches thick, what will 
be the value of the ice taken from one acre of the pond at ^ ct. 
per lb., 1 cu. ft containing 58 J lbs. ? 

18. A can do ^ of a piece of work in 4 days, B ^ of it in o 
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days, and C J of it in 2 days ; in what time will all together do 
the whole ? 

19. i- + i + i "f" J o^ * certain number increased by 3 J + 
10^ = 50^ ; what is the number ? 

20. A man left J of his property, wanting $2000, to his daugh- 
ter, I of it to his son, and the balance to his widow, whose share 
was $500 more than that of his daughter ; what was the share of 
each ? Ans. Widow's, $7250 ; daughter's, $6750 ; son's $3500. 

21. Of what number is J the | part ? 

22. A can do a piece of work in 1 J hours, A and B in 48 min. ; 
in what time can B do it alone ? 

23. A cubic inch of infusorial earth in Germany, weighing 220 
grains, was found to consist of 41 billions of infusoria ; what was 
the weight of one skeleton ? 

24. Cambridge, Sept. 1, 1864. 
Mr. James H. Eaton, 

To Frank Caldwell, Dr. 

To 40000 ft. pine boards, (a> $12.00 per M; 

« 15625 *« walnut, (a> 15.00 " «J 

« 2875 « scantling, fa) 3.75 « « 

" 23^ thousand shingles, (a) 4.50 « « 

" 23 planks, 12 ft. long, 11 in. by 3 in.,* . . (a) 12.50 « i' 
" 12 sticks timber, 29 ft. long, 10 in. by 12 in., ^ 13.62 « « 

Required the cost of the above ? Ans. $887.79 

25. A merchant buys gloves at 3s., and sells them at 4s. 6d. ; 
what does he gain in laying out 50 £? 

26. Divide 52 into two such parts that -^ of one part shall 
equal § of the other. Ans. 12 and 40. 

27. A person being asked the time of day, answered that it 
was between two and three o'clock, and that J of the time past 
two equalled ^ of what it wanted of three. Requited the time. 

28. There is a pole 18 ft. long, standing in such a position that 
J of the part in the mud is equal to J of the part in the water, 
and to yV ^^ *^® P^^^ ^° *^® ^i^ 5 ^^w many feet are there in each 
element ? 

Ans. 3 ft. in the mud, 4^ ft. in the water, and 10|^ ft. in the air. 

♦ See Note, page 141, 
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29. Suppose the water to rise so that ^ of the part in the mud 
is equal to f of the part in the water, how many feet are there in 
each element? 

Ans. 3 ft. in the mud, 6 ft. in the water, and 9 fL in the air« 

^SO. Butter being worth 25 cents p^ lb., if | of a lb. will pay 
for f of a dozen eggs, how manj eggs will be required to pay fa: 
6 lbs. of raisius, 7 lbs. of which cost 98 cents ? 

dl. A, B, and C shared $102 between them, so that A had 
$17 more than B, and B had $20 more than C ; what had each? 

32. The captain of a ship at sea finds by his chronometer, at 
12 o'clock at noon, that it is 45 m. past 8 o'clock in the evening 
at London; what is his longitude? 

S3. When it is 10 A. M., in X, which is M*» 15' 2" W. long., 
what is the time in Y, which is 8** 4' 40" E. long. ? 

84. When it is half past 10 o'clock, P. M., of Dec. 31, 1865, in 
Albany, N. Y., what is the time in Constantinople? (See Art. 206.) 

35. What is the exact time from Nov. 19, 1858, 18 min. of 4, 
P. M., to Ajwr. 9, 1863, 10 min. past 2, P. M. ? 

Ans. 4 yrs. 140 d. 22 h. 28 min. 

36> Paid 6^ cents a pound for 3200 lbs. of pork ; on the sale 
of § of it I gained $8J ; with the money received I purchased 7j- 
tons of plaster ; how many cords of wood, of which 3 cords cost 
$22 j-, would be worth 1 ton of the plaster? 

37. If $1239 were paid for harvesting the wheat on a lot dT 
land 400 rods long, 350 rods wide, what should be paid for har- 
vesting the oats upon a lot 500 rods long, 450 rods wide, the cost 
of harvesting oats being | as much as for harvesting wheat ? 

38. A coal dealer purchased 500 tons of coal at $7.50 per long 
ton, paid $1 per ton for freighting, and sold it for $1 1 by the short 
ton ; what per cent, did he gain ? Ans. $44 Jf %. 

39. When gold sells at 59% advance, how much can be bought 
hrith $100 of good bank bills? 

40. A city collector has .8 % for collecting taxes ; he pays into 
Ihe treasury $94625.64 after deducting his commission; what 
was the whole sum collected ? 

4L An army of 50000 men besieged a city for three months; 
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during the first month, 5 % were lost bj sicknesis and desertion ; 
at the beginning of the second month an accession was m&de to 
their force equal to 20 fo of what remained ; during the second 
month they lost 25^ of the men, and during the last month 30% 
of what then remained were lost and detailed ibr service else- 
where ; how many were left? 

42. A grocer imported 75 galls, of oil, which cost him $2 a 
gall, and a duty of 10%* Suppose 5 galls, to leak out, for what 
must he sell the remainder per gall, to gain 10% on the money 
spent ? 

48. If you buy figs at the rate of 9 lbs. for $1.50, and sell them 
at the rate of 10 lbs. for $2, what do you gain per cent. ? 
44) Fedriek & Closson sold at auction, 

2 mattresses, at $16.00, which cost $13.50. 
Scliairsj at 4.62, « « 3.75. 

1 rocker, at 17.50, ** « 17.00. 

1 set furniture, at 38.00, « " 42.00. 
1 " " at 83.50, « ^ 62.00. 

'Hiey also sold on commission, at 10%, 

5 chairs, at $a00 1 table^ at $8.00. 

12 " at 1.70. 1 lounge, at 12.00. 
1 bureau, at 18.00. 1 stove, at 17.00. 
What were their net proceeds from the above sales ? 

45 I found, on going to Rand & Tyler's dry goods store, that 
they had that morning marked up their goods 15% ; what did I 
save by purchasing the following goods the day before ? 

18 yds. blk silk, at $1.12. 

13 « de laine, at .27. 

9 " cambric, at .15, 

3 " silesia, at .25. 

1 waterproof, at 8.00. 

46. Paid 84 cents a gallon for a cask containing 27 galls, of 
kerosene, 10% of which leaked out; if the remainder was sold 
25% on the gallon higher than it cost, what was the gain or loss 
on the money invested ? 

47. Sold sewing machines at $72 each. On two of them I 
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gained ^O^CfO'^ two others 33J^, and on the others I lost 25%; 
yghat was the halannp of gain or loss? 

48. I sen a lot of carrots at (13^6 per ton, and take in payment 
a note lor 2 months without interest, gaining 8J% ; what did I 
pa J per ton ? 

49. What is the interest on £73 firom Oct 21, 1858, to Mslj 
11,1860? 

50. What is the amoont, at oompoond interest, of $100, fix>m 
Apr. 1, 1860, to Jan, 1, 1863, at 5% per annnm, interest paji^ 
ble semi-annuaDj ? 

51. The interest on a note for 2 j. 10 d., at 7%, is S141^4f ; 
what is the &ce of the note ? 

52. In what time will $98^ on interest at 7%, amount io 
$123.48 ? 

53. What principal will amount to $185.50 in 3 j. 9 m. 20 d., 
at7%? 

54. What would be due May 1, 1865, on a note for $1000, 
dated March 26^ 1860, at 8% interest, on which $200 were paid 
at the end of each year from the date of the note 2. 

55. N. T. Allen bought, June 8, 1861, 10 bales of cotton cloth, 
14 pieces in a bale, 43 yds. in a piece, at 8 cts. per yd., for wnich 
he gave his note on interest at 6%. On the 4th of Nov^ 1863, he 
sold 1 bale at 30 cts. a yd., and with the proceeds made part pay- 
ment of his note. On the 3d of May, 1864, he sold 1 bale at 40 
cts., and paid on his note the amount he received. On the 17th 
of Sept., 1864, he sold the remainder at 60 cts., and settled the 
note. What did he gain by his speculation ? 

56. George Rivers bought $1000 worth of government stock 
at par, bearing 7-^q ^c interest in U. S. currency. At the end of 
3 years, he converted it into five-twenty 6% bonds, interest pay- 
able in gold. Gold being at a premium of 100%, does he gain 
or lose by the exchange, and what%? An&, Gains annually 4/^%. 

57. I buy United States ten-forty bonds at par, interest being 
5% per annum, payable semi-annually in gold, and gold being at 
a premium of 150%. What rate per cent, in currency, payable 
annually, do my proceeds equal ? Ans, 12f J%, 
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58. A pays $1075 for United States five-twenty 6% bonds, 
at a premium of 7J%, the interest on the bonds being paid semi- 
annually in gold. If the average premium on gold be 112%, 
does he make more or less, and how much, than B, who invested 
an equal sum in railroad stocks, at 14:^o below par, which paid a 
semi-annual dividend of 4% ? Ans. $13.60 more, semi-annual^. 

59. The city tax of Lowell being f %, and the state and county 
tax .15 fo ; ^or what sum is Samuel Lowe taxed, who pays $56.22| 
including $1.50 poll-tax? , 

60. An agent, who purchased a lot of wheat, forwarded his 
bill for $568.87^. If this included his commission of 2J^% on 
the purchase, what sum was paid for the wheat ? 

61. What is the difference between the true and bank discount 
of $700, due in 90 days, where the legal rate is 7 % ? 

62. Write a note for 60 days, for which you could get $300 at 
a bank, discount being 6%. 

63. How much would you receive from a bank, June 12, 1860, 
for a note of $820, dated April 12, 1860, payable 6 months after 
<?ate ? 

64. A bookbinder holds a bill against a publisher for work to 
the amount of $600, payable in 6 months without interest. He 
offers to discount 5 % of the bill for present payment. If the 
publisher pays $300 of the debt, what will still be due ? 

Am. $284.21+. 

65. The government tax on all bank dividends for 1864 was 
Sfc A certain bank, having declared a dividend of $15000, 
paid to the government $450, and subsequently paid the full sum 
of $15000 to the stockholders. To this the government objected. 
What was the error at the bank ? What sum should have been 
paid to the government ? 

QQ, Blake Brothers & Co. purchased to order oil stocks to the 
amount of $5714.25, including their commission of | % ; the 
stock, the par value of which was $50 per share, was purchased 
at 95% ; how many shares were purchased ? Ans. 120 shares. 

67. Received from India 75 tierces of rice, invoiced at 220 lbs. 
each, for which I paid 3 cents a pound. A duty of ^ cents per 

21 
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poond was paid at the custom house, afler 5^ of the weight had 
been deducted for tare. If the rice should net what it was in* 
voiced at, for what should it be sold to gain 20% ? 

68. A, B, and C formed a partnership. A furnished | of the 
capital, B ^, and C the remainder. Their gains were equal to 
12^^o <^ their capital. Of these G took 25 j^ eagles as his share. 
Allowing a premium for the gold of 24^%^ what was the whole 
capital, and what the gain of A and B in bank notes ? 
^ 69. Breck and Loring traded in hides for one year. Breck put 
in $2000 at first ; at the end of 3 months he withdrew $700, 
and at the end of 7 months put in $1000. Loring put in $1200 
at first, and $500 more in 4 months. At the end of 6 months 
he withdrew $200. The gain for the year was $2355.75, of 
which Loring received $1000 for conducting the business. What 
was the share of each ? 

70. What should be the date of a note given in payment of 
the balance of the following account ? 

Dr. Miles Standish in ^ with P. Sinon. O. 



1859. 

May 14 To balance old acc't,;$960 
July 8 '' Mdse., | 519 



30 
00 



1859. 
Jan. 11 
Sept. 8 



By Mdse., 
" Cash, 



$800 
475 



00 
60 



^w5. May 5, 1860. 

71. Required the cost of bricks to build the walls of a store- 
house 25 ft. long, 20 ft. wide, and 30 ft. high, containing 2 win- 
dows 8 ft. by 4 ft. each, and 1 door 7 ft. by 6 ft., the walls being 
2 ft. thick, and bricks $5.50 per thousand, measuring 8 in. by 
4 in. by 2 in. 

72. Required the cost of boards, at $20' per thousand feet, to 
make a box 7 ft. 10 in. long, 3 ft. 8 in. wide, and 2 ft. 6 in. high ; 
boards to be 1 in. thick. Ans, $2.20§. 

73. A wine merchant used the following receipt for port wine: 
35 gallons prepared cider, worth $1.00 per gallon ; 5 gallons red 
wine, at $2.00 per gallon ; 5 gallons port wine, at $5.00 per gal- 
lon ; 3 gallons spirits, at $1.00 a gallon ; 3 pounds sugar, at 16 
cents per pound ; 2 ounces tincture of kino, at 6 cents an omnce ; 
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and 1 ounce tartaric acid, at 13 cents. Suppose the sugsti*, kino, 
and acid do not add to the bulk of the mixture, and that the mer^ 
chant sells it at $4.50 per gallon, what per cent, does he gain ? 

74. If a pipe 2^ inches in diameter will fill a cistern in two 
hours, in what time will a pipe 5 inches in diameter fill the same? 

75. What is the length of the edge of the lai'gest cube that caa 
be sawed from a globe 9 inches in diameter ? 

76. The ridge-pole of a house is 46 ft. from the ground, th^ 
eaves 38 ft., the rafters on each side of the roof being 18 ft. long-^ 
what is the width of the house ? 

77. Required the edge of a cubical box that will contain 124 
tittles as much as a box measuring 1 foot each way. 

78. The pyramid of Cheops, in Egypt, is said to contaist 
82111000 cubic feet of masonry, and to have been 480 feet high. 
Allowing 7000000 cubic feet, which are required to perfect itat 
pyramidal form and to fill its chambers, what is the length of one 
side of its base, which is a square ? Ans. 746.2 ft.-j-. 

79. How many yards of cloth § yd. wide will be required to 
cover the sides and top of a cubical box containing 6751.269 
cubic inches ? 

80. What will be the cost of digging a ditch outside a squats 
garden containing 12.75 rods, the ditch to be 7 ft, wide and 5 ft, 
deep, at 1 cent per cubic foot ? 

81. How much would the earth taken out of the ditch raise the 
surface of the garden ? 

82. How many gallons in a cylindrical ja», the radius of whose 
base is 1 foot, and whose ialtitude is 4 ft. ? 

83. What will be the thickness of a bquare stick of timber 
which contains 4.542098 tons (50 cu. ft. =-z 1 ton), the stick being 
100 ft. long ? 

84. Supposing a cubic foot of snow to weigh 31 lbs., what will 
be the pressure of a body of snow 9 inches deep upon a flat roof 
100 ft. by 25 ft. ? 

85. Required the number of square feet in the surface of a 
ditch surrounding a circular garden which is 25 yards across, the 
ditch being 2^ ft. across. 
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86. How many gaSons will the aboTe ditch contiun, it being 
o ft. deep ? 

87. The circidar oatkt to a cistern being 4 inches in diameter^ 
what most be the width of a rectangular receiTing-pipe, whose 
depth is 2 incCies, that its capacity may be the same as the dis- 
ch&rging-pipe ? 

83. What win a pine log weigh whose length is 18 ft., meas- 
uring 3 ft. across the larger end, and 2^ ft. across the smaller, 
pine being .6 as heavy as water, which weighs 62^ lbs. to a cubic 
foot ? (See Art 455.) 

89. How many cobic yards in a cellar whose side walls meas« 
nre, on the outside, 70 ft., and whose end walls measure 48 ft, 
the cellar being 10 ft. deep, and the walls 3 ft. thick ? 

90. Suppose there is a globe of ice in the region of the Alps 
weighing 243474 lbs.; there being 930 oz. to a solid foot, what is 
its diameter? Ans. 20 ft. 

91. Suppose j- of the above globe of ice to melt away each 
year, what will be the length of its diameter each succeeding 
year? 

92. An engineer planted a battery near the bank of a river to 
shell a fort upon the opposite side. To ascertain the distance of 
the fort, he noted the direction of the fort from the mortar ; then, 
placing himself at a point eight rods higher up the river, he caused 
a line to be drawn from a point six feet distant ftt)m himself in 
rsAge with the mortar, to be extended parallel with the line first 
noted till it ranged between himself and the fort. This line 
he found to be 480 feet. What was the distance of the fort from 
the mortar ? (Page 294, Note.) Ans. 2 miles. 

93. Wishing to know the height of a flagstaff which was 60 
feet distant, I held my cane perpendicularly so that its lower end 
was 2 ft. 4 in. in a horizontal line from my eye, and found the 
range of the top of the staff was 35 inches from the bottom of 
the cane. Required the height of the flagstaff, allowing my 
eye to liave been 5 ft. from the ground, which was a horizontal 
plane. -Ans, 80 jH. high. 
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SOME OF THE PROPERTIES OF 9. 

SU, Any number may he separated into two parts, one of. 
which is divisible by 9, and the other of iohich is equal to the sum 
of its digits. 

Illustration. Let 5864 be the number considered. 



5864= 



5000 = 5 X (999 -|- 1) = 5 X 999 4- 5 
-800 = 8 X (99--l) = 8X 99 --8 
-60 = 6X (9--l) = 6X 9-1-6 
- 4= • 4 



5864= (o X 999 + 8 X 99 -|- 6 X 9) -|- (5 -[- 8 -|- 6 + 4). 

.'. 5864 is separated into two parts, the first (5 X 999 -[- 8 X 99 -[- 6 
X 9) being divisible by 9, and .the second (5-|-8-j-6-j-4) being the 
sum of its digits. The same can be shown of any number. 

The following principles are derived directly from Art. 511 : — 
513. Any number is divisible by 9, if the sum of its digits is 

divisible by 9. 

513* If any number is divided by 9, the remainder is equal 

to the remainder when the sum of its digits is divided by 9. 



514* Proof 


OP Multiplication bt casting out the 




9's. (See Art. 50.) 


Multiplication. 


Proof. 


326 
42 


3 + 2 + 6 = 0+2 
4 +2 = 6 


652 


12. 1 + 2 = 3, remainder. 


1304 


1 + 3 + 6+2 = 12 = + 3, remainder. 


13692 


These remainders being equal, the work is 




probably correct. 

(325) 
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Dexohstratiox of Pboof. 

326 -7- 9 leaves an excess of 2. We separate the mul< 

42 -^ 9 leaves an excess of 6. tiplicand and multiplier 

oag 324 -L- 2 ®2icli into two parts, the 

42 z= 36 + 6 ^^ P^^ being divisible 

324X6 + 2X6 ^^ ^' .^^^^^^ ^"^""^ 
324 X 36 + 2 X 36 ^^^ being the excess of 

9*8. Multiplying these 



324 X 36 + 324 X 6 + 2 X 36 + 2X6 ^^ters thus ^para- 
ted, we obtain four terms for a product, the first three of which are 
divisible by 9, and the last is the product of the two excesses. The 
entire product divided by 9 must, therefore, leave the same remainder 
as the product of the excesses in the multiplicand and multiplied 
divided by 9. 

SIS. Pboof of Diyibion by casting out the 9's- 





(See Art- 62.) 


Drvisiojr. 


Proof. 


75 ) 3929 ( 52 


7 + 5=12 = 0+3 


375 


5 + 2— 7 


179 


21 2 + 1 = 3, remainder. 


150 


3929 — 29 = 3000, 3, remainder. 


29 


These remainders being equal, the work is prob- 




ably correct. 



Demonstbation of Proof. 

The dividend, minus the remainder, equals the product of the divi- 
sor and integral part of the quotient ; therefore, if we divide the divi- 
dend, minus the remainder, by 9, the remainder thus obtained must 
be the same as that which results from dividing the product of the 
excess of 9's in the divisor and the integral part of the quotient by 9. 

CONTRACTIONS IN MULTIPLICATION AND DIVISION. 

Arithmetical operations may sometimes be shortened mate- 
rially by the use of contractions in Multiplication and Division. 
A few have been suggested in Articles 52, 53, and 64. Some 
additional contractions are here given, which pupils are cautioned 

inst using until they are so familiar with the common methods 

9 make no mistakes. 



m^S^A^^^^ 
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516* To Multiply by 9, 99, 999, &c. 

9 being one less than 10, 99 one less than 100, and 999 one 
less than 1000, &c.. 

To multiply by any number whose terms are all 9's : Annex 
€t8 many zeros to the multiplicand as there are 9*s in the multiplier^ 
and from that product subtract the multiplicand; thus, 27 X 99 
= 2700—27 = 2673. 



1. 36 X 99=? 

2. 264 X 999 = ? 

3. 58X9999=? 



Examples. 

4. 36841X9999? 

5. 7 X 9999999 = ? 

6. 245 X 999999 = ? 

7. 241 X 998 = ? (241 X 998 = 241 X 1000 — 241 X 2.) 

Ans. 240518. 

8. 356 X 9995 = ? | 9. 54932 X 999997 = ? 

SVf. To Multiply by a Composite Number, t. c, by a 
Number that is itself the Product op two or more 
Numbers. 

Separate the multiplier into convenient factors, multiply the 
multiplicand by one of the factors, and that product by another 
factor, and so on, till all the factors are employed; the last prod^ 
U€)t is the true answer ; thus, 41 X 25 = 41 X 5 X 5, 

Examples. 

1. Multiply 368 by 72 ; by 36. 

2. Multiply 4079 by 81 ; by 48. 

3. Multiply 2145 by 108 ; by 144. 

4. Multiply 50411 by 55 ; by 150. 

fSlS. To Multiply by Aliquot Parts op 10, 100, 

1000, &c. 

Multiply by 10, 100, 1000, S^c, as the case may require, and 
then find the required part ; thus, to multiply by 5, multiply by 
10, and divide the product by 2 ; to multiply by 25, multiply b; 
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100, and divide by 4 ; by 125, opotltiply by 1000, and divide by 
8; by 33 J, multiply by 100, and divide by 3; by 16§, multiply 
by 100, and divide by 6 ; by 12^^, multiply by 100, and divide 
by 8. 

Examples. 



1. 8743008 X 5 = what? 

2. 8003478 X 25 = what ? 

3. 786342 X 12J = what ? 



4. 875402 X Sj^what? 

5. 1090806^ X 16|= what? 

6. 543297 X 125 zz= what? 



•il9« To Divide by a Composite Number. 

III. Ex. Divide 390 by 15. 

Opebatiox. To divide by a composite number : Sepa- 

3 ) 390 rate the divisor into convenient factors, divide 

5 ) 130 hy one factor y and the quotient thtis obtained by 

26, Ans, apother factor, and so on till all the factors are 

employed. The last quotient is the answer required. 



Examples. 



1. Divide 24387^ by 32. 

2. Divide 39726 by 18. 



3. 8954 -7-121 = what? 

4. 49176-^72 = what? 



SSO. To FIND THE TeUE BeMAINDEK. 

III. Ex. Divide 83248 by 84. 

Operation. In this example we have remain- 

3 ) 83242 Rem. ders after the several divisions. 

4 ) 27747 1. 1 The first remaindier is of the same 

7 ) 6936 3. 3X 3= 9 denomination as the first di^tddend, 

— 990 6 6y'12 72 ^^ units. The second remainder 

m . -I TTZT ^s of the same denomination as the 

Irue remainder, o2 j j* -j j o» o .i. 

' second dividend, or 3 s. 3 threes 

;::r 9 units. The third remainder is of the same denomination as the 

third dividend or 12's. 6 twelves = 72 units. The entire remainder 

equals the sum of these several remainders, or 1 -|- 9 -|- 72 = 82. 

Hence, 

To find the true remainder : Commence with the second remain' 
der, and multiply each partial remainder hy all the preceding 
^visors except the one which gave that remainder, and add the 
^m of the products to the first remainder. 
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Examples. 



L 86543-7-117 = what? 

2. 234567 ~ 324 = what ? 

3. 359762 -7- 187 = what? 



4. 32947-^-132 = what? 

5. 927638 -^ 2800 = what? 

6. 7362851 — 693= what? 



531, To Divide by Aliquot Parts op 10, 100, 1000, &c. 

To divide by 5, divide by 10, and multiply the quotient by 2 ; 
to divide by 25, divide by 100, and multiply by 4; by 125, 
divide by 1000, and multiply by 8 ; by 33^, divide by 100, and 
multiply by 3 ; by 16§, divide by 100, and multiply by 6; by 
166J, divide by 1000, and multiply by 6, &c. 



Examples. 

1. 9876 -r 25 = ? 
5. 34543-7-125=? 
3. 87096 -hl6§=? 



4. 432872 -r-12J = ? 

5. 687904 — 250 = ? 



6. 110748 -T-166§ = ? 

MODES OF ESTIMATING THE TIME BETWEEN TWO DATES. 

5S3, The mode adopted in this book for estimating the time 
betweeri two dates, when interest is computed in months and 
dj&ys, is in common use among business men, and is the one most 
consistent with the ordinary method of computing interest at 30 
days to the month. 

523» Another mode of estimating the time between two 
dates, is to find the number of entire calendar months, and count 
)he remaining days. 

«5^4:* A third mode of finding the time between two dates, 
consists in counting the exact days from one date to the other. 

Illustration. 

By the first of these modes, if a note for months, which matures* 
Feb. 10th, 1865, were discounted at a bank the 11th of December 
previous, the time would be estimated at 1 day less than two months j 
viz., 1 month and 29 days. 

By the second mode, it would be estimated at 1 month and 30 days^ 

t. e., 2 months. 

* A note is said to mature when it becomes due. 
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Bj the tfabd mode, it voaLf be wi ryttrd* at 61 dajn^ or 2 montlii 
and 1 da J. 

In the abore, and in all sbnflar caaes, the second of these raediods 
vill gnre mare time than the first, and the third will gire BM»e time 
than the fiist or seeond. 

If, howeicr, tiie shore note matmed Maidi 10, and were diaooonted 
Jan. 11, vliilst the time bj the first mode would be 1 dxy leas than 2 
monthn, — iriz^ 1 month, 29 days, — by the seeond mode it woukL be 
1 month, 27 days, and by the third mode,j58 days, c^ 1 month, 28 
days. In this case, the third mode gires less time than the first, and 
the seeond, less time than the third or first. These differences arise 
from the diflBerenoe in the length of the calendar months ; and, ance a 
majority oi the months hare 31 days, the second and third modes wiQ, 
on the whole, giye more time than the first, and the third more time 
than the first or second. 

To SToid these irr^olarities, it is cnstomary to make notes, rmming 
fi9r short times, payable in 30, 60, or 90 days, instead of 1, 2, or 3 
months. 

Note 1. — By custom, at the banks, a note which is giTen for months 
matoxes on the day conesponding with its date : if the month in which 
it matnies has no corresponding day, it matures on the last day of the 
month. Thus, four notes dated severally the 28th, 29th, 30th, and 31st 
of Dec, 1864, and given for two months, all mature Feb. 28, with grace, 
Karch 3 ; while one dated Feb. 28 would mature April 28 and May I. 

Note 2. — A note fiilling due on the Sabbath, or on a legal holiday, 
must be paid on the business day next preceding. Thus, when a holiday 
occurs on Monday, notes maturing that day must be paid on the pre- 
vious Saturday. 

To Compute Intebest for Exact Days. 

ffSS* The interest for days is calculated, in some of the 
Onited States, in Great Britain, and bj the United States gov- 
eminent, at 365 days to the year; 1 day's interest being consid- 
;ered 3J5 of a year's interest. By the ordinary method it is 
calculated at 360 days to the year ; this gives a year's interest 
^r §gg of a year, which is ^, or ^ too much. Hence, 

To obtain the true interest for days : Subtract from the interest 
found by the ordinary method, ^ of itself. 
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A TABLE 
Showing the Number of Days 



FROM ANY 


TO THE SAME DAY OF * 


DAY OF 


Jul. 

365 


Feb. 

31 


Mar. 
59 


Apr. 

90 


May. 
120 


June. 

151 


July. 
181 


Ang. 

212 


Sept 

243 


Oct 

273 


Not. 
304 


Dm. 


January, 


334 


February, 


334 


365 


28 


59 


89 


120 


150 


181 


212 


242 


273 


303 


March, 


306 


337 


3G5 


31 


61 


92 


122 


153 


184 


214 


245 


275 


April, 


275 


306 


334 


365 


30 


61 


91 


122 


153 


183 


214 


244 


May, 


245 


276 


304 


335 


365 


31 


61 


92 


123 


153 


184 


214 


June, 


214 


245 


273 


304 


334 


365 


30 


61 


92 


122 


153 


183 


July, 


184 


215 


243 


274 


304 


335 


365 


31 


62 


92 


123 


153 


Augjust, 
September, 


153 


184 


212 


243 


273 


304 


334 


365 


31 


61 


92 


122 


122 


153 


181 


212 


242 


273 


303 


334 


365 


30 


61 


91 


October, 


92 


123 


151 


182 


212 


243 


273 


304 


335 


365 


31 


61 


November, 


61 


92 


120 


151 


181 


212 


242 


273 


304 


334 


365 


30 


December, 


31 


62 


90 


121 


151 


182 


212 


243 


274 


304 


335 


365 



Note. — 
time, a day 



- In leap years, if the last day of Pebruary is included in the 
must be added to the number obtained from the table. 



MEASUREMENT OF LUMBER. 

«S36« The contents of boards, and of hewn and round timber^ 
whether tliey are of uniform dimensions throughout or taper reg- 
ularly, may be found by rules explained in Mensuration. The 
following additional directions for finding their contents may be 
serviceable: — 

Board Measure. 

•1K37. If a board be 1 inch or less in thickness, its contents 
are found hy multiplying its length hy its mean hrecuUh* The 
mean breadth of a board tapering regularly is half the sum of the 
breadth ofiis^two ends. If it is irregular in bYlb.^, the average of 
a number of measurements at eqtuzl distances must he used as the 
mean breadth. If the board is more than 1 inch thicki the 
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square contents in feet must he multiplied by the thickness in 

inches. Thus, a board whose length is 7 feet, mean breadth 2 

feet, and thickness J inch, contains 14 feet, board measure; 

but a boar,d whose length and breadth are the same as given 

above, and whose thickness is 2 inches, contains 28 f^et^ board 

measure. 

Examples. 

1. Required the contents of a board 10 ft. long and 1 in. thick, 
which is 2 ft. wide at one end, and 1 ft. 6 in. wide at the other. 

2. Required the contents of a board 14 ft. long, f in. thick, and 
measuring at the ends 2 ft. 3 in. and 1 ft. 9 in. respectivelj. 

3. Required the contents of a board 16 ft;. long and 1^ in. thick, 
whose mean breadth is 2 ft. 5 in. 

MEASUREMENT OP TIMBER. 

S38« The contents of timber are often estimated in board 
measure, and are found hy mvUiplying the product of the length 
and mean breadth expressed in feet, by the mean depth expressed 
in inches. If estimated in cubic measure, the product of the 
length, mean breadth, and mean depth, expressed in the same 
dimensions, must be found. 

Examples. 

1. Required the contents of a piece of joist 20 ft. long, wbose 
mean breadth is 4 inches, and mean depth 3 inches, board meas- 
ure. 

2. Give the contents in cubic measure. 

3. How many feet, board measure, in a stick of timber 15 ft;, 
long, the breadth at the ends being 6 in. and 4 in., and the depth 
at the ends 4 in. and 2 J in. respectively ? 

S99» The contents of round timber may be obtained by as* 
certaining its mean diameter, and from that, as a basis, estimating 
its contents cw if it were a cylinder, or by squaring \ of the mean 
girt, and multiplying the square by twice the length* 

1. How many cubic feet in a stick of round timber, whose 
mean girt is 8 ft., and whose length is 12 ft. ? 
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MISCELLANEOtTS. 

ffSOo Shingling, and other plain work, as flooring and par- 
titioning, are generally estimated by the square of 100 feet. 1000 
shingles are allowed for a square. 

53 !• Painting is measured bj the square yard. 

533* Plastering is measured by the square foot, square 
yard, or square of 100 ft. 

%I33» Glazing is measured by the square foot, including 
the sash. 

034:. Paying is measured by the square foot, or square 
yard. 

S9S. Bricklaying is generally estimated by the thousand 
bricks; sometimes it is estimated by the square yard, square rod, 
or square (of 100 ft.), allowing 1 j- bricks, or 12 in. in thickness. 

A great variety of methods for measuring prevail. Some 
workmen make no allowance for doors and windows, others make 
allowance of half the space occupied by doors and windows, and 
others still estimate the exact amount of material and labor em- 
ployed. Measurements are taken on the outside of walls, no 
allowance being made for corners. In estimating the number of 
bricks used, an allowance of one tenth of the solid contents is 
made for mortar. v 

GAUGING. 

S36* Gauging is the process of finding the contents of casks^ 
or other vessels, in gallons or bushels. 

537. Rules for finding the contents or capacity of most of 
the regularly shaped vessels, in cubic feet or inches, may be found 
under the head of Mensuration, in the body of the book. 

To reduce the capacity to gallons : Divide the solid contents 
expressed in cubic inches by 231. (Art* 182.) 

To reduce the capacity to bushels : Divide the solid contmts 
expressed in ctibic inches by 2150.4. (Art. 182.) 
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ff38« To find the contents of a cask or barrel : Add to the 
head diameter ^ of the difference between the head and hung di» 
ameterSy or, if the staves curve hut slightly^ ^jy of the difference^ 
This giyes the mean diameter, and reduces the problem to Gnd* 
ing the contents of a cylinder, which maj be done bg multiplging 
the square of the mean diameter expressed in inches hy .7854, and 
thai prodtcct hg the length of the cask expressed in inches^ and 
dividing hg 231 ; or, what is equivalent, hg multiplging the prod-' 
uct of the squ>are of the mean diameter and the length of the cask 
ig.OOBL 

Note. — In the measurements^ the thickness of the staves and heads 
should be deducted. 

S30* The following rule, which can be used when the mid'> 
die diameter can be ascertained, is also given and recommended 
for its greater accuracy : — 

Add the squares of the head diameter^ of the hung diameter, and 
of twice the middle diameter. MuUiplg the sum thus obtained hg 
•0005 667 tintes the lengthy and the result wiUbe the contents in gaUons, 

I^OTE. -^ The middle diameter is the diameter of the section midway 
between the bung and the head. It may be determined, when the staves 
are of a imiform thickness, by dividing the circumference of the section 
by 3.1416, and deducting from the quotient twice the thickness of /he 
staves. 

Examples. 

1. What are the contents of a cask whose length is 42 inches, 
the head diameter 28 inches, and the bung diameter 34 inches ? 

2. What are the contents of a cask whose length is 40 inches, 
the head diameter 25 inches, the bung diameter 82 inches, and 
thS middle diameter 29 inches ? 
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To COMPUTE Interest at 7f\y%. 

Illustrative Example. — What is the interest of $425 for 
20days at T^s^^? 

At 1^x5% i t^6 interest on $100 for a year, or 365 days, will be 
$7.30, and the interest for 1 day will be jjg of $7.30, which is 
2 cents. 

From this it follows that the interest on $100 for any namber 
of days is twice as many cents as there are days ; the interest on 
$100 for 20 days is 40 cents ; and the interest on $425, which is 
4.25 times $100, will be 4.25 times 40 cents, which is the same 
as Y^o of $425 X. 40 = $1.70. Hence the 

Rule. — To find the interest for days at 7^^^%, 

Multiply the principal by twice the number of days, and point 
off four places if the principal contains only dollars, six places 
if it contains cents. 

Examples. 

■ 

1. What is the simple interest of $100 for 12 days at 7^^% ? 

Ans, $.24. 

2. What is the simple interest of $300 for 9 days at 7^%% ? 

Ans, $.54. 
8. What is the simple interest of $350 for 7 days at 7^^^% ? 

Ans, $.49. 
• 4. What is the simple interest of $872 for 30 days at 7j^% ? 

Ans. $5,232. 

5. What is the simple interest of $431.25 for 40 days at 1^% ? 

Ans, $3.45. 

6. What is the simple interest of $964.25 for 8 days sil^ffo'i 

Ans, $1.542-f-. 

7. Find the amount at simple interest at '7^9% of $337 for 
20 days. Am, 838.348. 

8. What must be paid to discharge a note for $96.78, which is 
on interest at 7fV% from April 5, 1866, to July 15, 1866, inter- 
est being computed for the number of days ? Ans, $98.734-f-« 



WALTOX'S 
TABLE FOR DICTATION EXERCISES IN ARITHMETIC. 



21 SO 19 IS 17 16 15 11 13 13 11 13 9 8 7 G 5 4 S 2 1 


A~9 8 7 


4 4 9 


2 5 


9 8 7 


9 15 


3 17 


1 8 4-A 


B-0 5 


7 8 8 


8 8 4 


4 2 5 


8 7 5 


9 9 5 


3 3 7-B 


C-6 7 9 


4 3 5 


5 G 8 


G 7 2 


6 17 


8 7 2 


6 9 2- C 


D-3 6 9 


G 6 3 


5 3 G 


3 7 


8 6 8 


3 2 7 


4 7 6-D 


E -1 5 3 


9 G 7 


8 5 G 


2 1 G 


5 7 5 


4 3 6 


2 8-E 


F-8 8 8 


4 5 5 


5 5 


3 2 1 


3 8 7 


216 


3 5 6- Jb' 


G-8 6 


3 9 9 


5 1 G 


111 


6 9 4 


5 3 


5 7 5-G 


H^9 1 7 


5 17 


2 4 4 


8 7 2 


9 4 6 


8 4 2 


9 9 3- II 


1-927 


9 3 1 


3 3 


5 G 4 


6 4 9 


4 7 1 


8 8 8-^1 


J -9 5 3 


2 5 


G 4 9 


8 7 G 


8 J 


17 4 


4 4 7-^ J 


K-G G 7 


8 7 1 


6 G 8 


3 18 


2 6 


8 6 2 


2 6-K 


L -7 2 8 


4 3 1 


G G 9 


4 19 


5 2-6 


3 5 4 


4 1 7- T. 


M^8 4 5 


2 19 


2 4 8 


18 7 


8 4 9 


5 3 4 


6 2 l-'M 


K^l 4 4 


8 G 8 


15 2 


1 G 


2 16 


1 1 1 


5 8 4-N- 


0-225 


1 8 9 


3 9 .3 


8 7 5 


4 5 4 


19 7 


2 9 O-O 


P-1 9 9 


5 9 8 


9 8 2 


2 8 4 


5 7 5 


4 9 


9 4 0- P 


Q-9 4 1 


5 2 9 


5 5 5 


2 9 4 


18 


8 7 6 


7 0- Q 


R-7 9 6 


7 2 1 


8 2 3 


8 9 G 


5 9 4 


9 2 


2 9 8- R 


S -7 3 4 


2 5 G 


3 2 1 


5 1 7 


8 6 


3 9 6 


4 7 5- S 


T -3 2 3 


5 8 3 


5 3 


8 9 4 


5 16 


4 8 4 


6 2 7- T 


U-8 2 4 


1 7 4 


7 7 4 


2 8 7 


4 9 9 


2 3 5 


5 8 6-U 


V-7 6 9 


4 1 G 


2 G 8 


4 G 


3 6 4 


3 8 7 


2 1 9-V 


W-1 8 


8 2 4 


8 2 4 


7 16 


7 6 2 


8 9 7 


9 8 4- W 


X-8 7 2 


8 9 2 


9 8 2 


8 7 2 


8 9 8 


6 2 4 


7 6 8-X 


Y -4 4 4 

— Wk _ , , 


7 6 4 


4 2 5 


5 7 4 


4 5 7 


4 7 6 


5 1 1- Y 



7 ' 
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